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THE 42D STEEET SEWAGE TUNNEL, NEW YOKE CITY. 

The facility with which underground tunnels can be made 
beneath the streets of New York is strikingly exemplified 
in the boring of the now nearly completed tunnel which 
passes under East 42d street from between 3d and 2d 
avenues to the East river. The excavation has been made 
for sewerage purposes, and were it not for the small area of 
thoroughfare occupied by the enclosure about the shaft 
openings and the surface machinery, no one would be aware, 
so far as outside indications go, that the work was in pro- 
gress. The cutting of 42d street through Prospect Hill is 
simultaneously proceeding, and while this extensive opera- 
tion has been carried on on the surface, the tunnel has been 
run many feet below, so that most people, not being in- 
formed of the tunnel's existence, naturally infer that all the 
machinery, etc., visible, relates to the opening of the upper 
cut. So far as producing discomfort to the neighborhood is 
concerned, the last-mentioned work has proved a serious an- 
noyance, and although when finished it will materially en- 
hance the value of property, since its beginning it has ren- 
dered neighboring houses almost unrentable. The tunnel, 
on the other hand, while likewise benefiting property, has 
been productive of no inconvenience whatever. 

There is another remarkable feature about the subterra- 
nean work, and that is the rapidity with which it has been 
executed. It is eight feet square in section, and to be eight- 
een hundred feet in length. Twelve hundred feet are now 
finished, and have been accomplished in the short space of 
seven months. The rock is gneiss and quartz, and the ma- 
chinery employed is the Band Little Giant rock drill, driven 
by compressed air supplied by the Rand & Waring com- 



pressor. Five drills have been used, three constantly in ac- 
tion and two under repair. Fourteen holes are made in the 
headings before blasting, and the average advance is 6 feet 
per hole in 10 hours. 

In the accompanying engraving we illustrate the Rand 
drill in operation in Fig. 1, the drill separately in Fig. 2, the 
exploding battery for firing blasts, Fig. 3, a section of the 
tunnel under 42d street in Fig. 4, and the interior of the 
compressor house, showing the compressor, etc., in Fig. 5. 
The compressor consists of a steam cylinder and its piston 
cUKrected with a double-acting compressing cylinder and 
itl^aston, the connection being made to one and the same 
revWPirig shaft by a crank pin common to both. The steam 
end consists. of an oscillating steam engine placed obliquely 
and so arranged that at the moment of greatest resistance 
of the compressed air, the greatest effort of steam is ap- 
plied. The air compressirg cylinder is composed of three 
concentric shells, which form two annular spaces around 
the working cylinder ; the outer space affords a passage for 
the air after compression, and also a vessel for collecting 
any moisture that there may be in the air; the inner space 
forms passages for the water used in cooling. The heads of 
the cylinder, the piston and piston rod, are also hollow, to 
admit a flow of water through them. The essential feature 
of the entire machine is the system of circulation, which 
places a current of. flowing water behind every part of the 
compression machinery with which the air comes in contact 
during compression, while cold water is continually sup- 
plied as fast as it is required. 

The principal point in the construction of the Rand drill 
is its simplicity. It is claimed to have a less number of 



parts than any other machine of its class. By a simple 
device the valve is thrown in the same direction as the piston 
is moving, without the use of a connecting rod, or any 
cumbrous machinery outside the steam chest or cylinder, 
thus obviating the constant stoppages for replacement. 
The port is not closed until the drill has made the full 
stroke, thus bringing to bear the full force of air or steam 
in doing the required work. 

The drills are intended to be used with either the column 
or tripod. In vertical work the latter is more suitable. Its 
legs are arranged to telescope, and can be lengthened or 
shortened at will, thus allowing holes to be bored in very 
difficult places and at almost any angle. Another advan- 
tage claimed for the drills possess over the old system of 
hand work, is not only in the economy of time and labor, 
but in the saving of material used. The drill, or bit, being 
an integral portion of the blow-delivering power, is ex- 
hausted only at one end instead of having both flattened — 
one by the resistance of the rock and the other by the pow- 
erful blows from a sledge hammer, which last itself enters 
into the list of materials consumed. 

The Rand drills weigh from 150 to 900 lbs., there being 
six sizes, the smallest drilling from ^ to 1 inch holes, and 
especially for plug and feather work, the largest boring 3 
to 4 inch holes, 30 feet deep, and intended for deep cuts, 
large apertures, and the heaviest class of rockwork. The 
machines may be driven by either steam or compressed air, 
but the tunnel above referred to is an instance of the ad- 
vantages attending the use of the latter underground. In 
so confined a space, where there is no exit for the exhaust 
steam, it would be practically impossible for men to work ; 
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compressed air, on the contrary, suffers no such diminution 
of pressure on being carried over long distances, as does 
steam; and its escape serves to ventilate the tunnel. 

The Rand drill is in use in a large number of mines, etc. , 
throughout the country, notably those in Port Henry, N.Y. 
the Comstock mine in Nevada, the Lehigh and Wilkesbarre 
Coal and Iron Company's mines in Nevada and elsewhere. 
For further information relative to both drills and com- 
pressors, address 




ESTABLISHED 1S^=5. 



MUNN & CO., Editors and Proprietors. 



PUBLISHED WEEKLY AT 
NO. 3*7 PARK ROW, NEW YORK. 



O. D. MUNN. 



A. E. BEACH. 



TERMS FOR THE SCIENTIFIC AMERICAN. 

One copy one year, postage included $3 20 

One copy, six months, postage included 1 60 

Clubs.— One extra copy of The Scientific American will be supplied 
gratis for every club of five subscribers at $3. 20 each ; additional copies at 
same proportionate rate. Postage prepaid. 

The Scientific American Supplement 

Is a distinct paper from the Scientific American. THE SUPPLEMENT 
is issued weekly ; every number contains 16 octavo pages, with handsome 
cover uniform in size with Scientific American. Terms of subscription 
for Supplement, $5. 00a year, postage paid, to subscribers. Single copies 
10 cents. Sold by all news dealers throughout the country. 

Combined Rates. —The Scientific American and Supplement 
will be sent for one year, postage free, on receipt of seven dollars. Both 
papers to one address or different addresses, as desired. 

The safest way to remit is by draft, postal order, or registered letter 

Address MUNN & CO., 37 Park Row, N. Y. 

|3?" Subscriptions received and single copies of either paper sold by all 
the news agents. 

Publishers' Notice to Mail Subscribers. 

Mail subscribers will observe on the printed address of each paper the 
time for which they have prepaid. Before the time indicated expires, to 
insure a continuity of numbers, subscribers should remit for another year 
For the convenience of the mail clerks, they will please also state when 
their subscriptions expire. 

New subscriptions will be entered from the time the order is received; 
hut the back numbers of either the Scientific American or the Scien. 
tific Amebican Supplement will be sent from January when desired- 
[n this case, the subscription will date from the commencement of the 
volume, and the latter will be completefor preservation or binding. 



VOL. XXXVII., No. 31. [New Series.] Thirty-second Year. 



NEW YORK, SATURDAY, NOVEMBER 24, 1877. 



Contents. 

(Illustrated articles are marked with an asterisk.) 



Air reservoirs in pumps 329 

Autographic process 326 

Blackboard, paint for (60) 332 

Book notices — 330 

Boring machine* 826 

Brass and iron, to separate (1) — 331 

Cerebral thermometry 320 

Cholera, $80,000 reward. 320 

Colorado prepare (21) 331 

Condensed water, purifying 322 

Congo river 323 

Correspondence, Washington 324 

Court notes '". 321 

Denudation, curious* ... 327 

Electricity, lighting cities by 323 

Electro -magnets, dimensions — 321 

Electro-magnet, to make (:J) 331 

Emery wheels, re-Babbitting (56) 332 

Engravings, cast 321 

Exposition pa-ace, French* 327 

Fish oil, to make (5) 331 

Flouring mill, Harrison's* 823 

Galvanic battery, Trouve's* 323 

Glandular theory of disease 321 

Gold, colors of (33) 331 

Guide bars, to adjust 330 

Hydrophobia 326 

Ink, copying 327 

Insects, ancestry of 329 

Label holder* 326 

Lactic fermentation ... 328 



Lampblack, to make (23) 

Locomotive tubes, to remove (18) 
Mechanical drawing, lessons in. . 

Medical'harmony 

Melting point 

Milk, souring by thunder 

Minerals, etc 

Near-sightedness, increase of 

Numbering houses 

Obelisks, raising* 

Patents, American and foreign . 

Photo-engraving (3) 

Pipe coloring 

Planes, to true (49) 

Practical mechanism.— No- 34'.. 

Quinine phosphorescence 

Rubber, to purify (39) 

Safety valve, to make (17) 

Submarine cable statistics. 

Submarine explosions 

Run spots 

Telegraph, underground ... 

Telemeter, new 

Tile-making machine* 

Tunnel in New York city* 

Ventilating rooms 

Walz, Dr. Isidor 

Washington monument 

Wood yard, industrial 

Workshop drawings 

Zinc roofs, coloring 



TABLE OF CONTENTS OF 

THE SCIENTIFIC AMERICAN SUPPLEMENT 

IDTo. 99, 

For the Week ending November 21, 18 77. 

I. ENGINEERING AND MECHANICS.-New Steel Steam Launch, 3 engs. 

D. Lewin, Engineer.— Double Life Boat with Sea-dividing Ends and 
Plan for obtaining Clean Run to Screw Propeller. Bv Edward Jack- 
son, 9 enga.— Novel Scene at the C. and O. Shaft.— Improvements in Bi- 
cycles, 3 engs. — Improved Steam and Water Valve, 2 engs.— Improved 
Eccentric valve, 2 engs.— Cheap Ice Houses, 5 engs.— Hartley Glass 
Works, Sunderland, England, 1 eng . 
Lighting by Electricity. 

II. TECHNOLOGY —The Aleurometer, or Flour Tester, 2 engs.— Cochi- 
neal-Red for Woolen Goods. By A. Kielmeyer.— Jet for a Wash Bot- 
tle, 1 eng —Method of Extracting and Purifying Sugar. By Tanne- 
vax.— Hops in Bread. By L. Pasteur. —Clock Li Carton-Pierre, 1 eng. 

III. CHEMISTRY AND METALLURGY.— Determination of Morphine 
in Opium. By E. F. Teschemachsr— Injurious Effects Produced by 
Covering Roads with Pyrites -residues. ByJ. Sarraziv.— Nitrifac- 
tionby OrganizedFerments. By T. ScHLOESiNGand A. MuNTi,.— Gas 
Apparatus for Quantitative Blowpipe Analyses. By T. Hirschwali>. 

Blowpipe Reactions. By E. J. Chapman.— Schaffner's Method of 
Estimating Zinc. By F. A. Th urn.— Estimating Salicylic Acid and 
Detectingit in Milk. By Dr. Muter —Testing Fatty Oils. By G. 
Merz.— resting Olive Oil. ByG. Merz.— Palladium in Electro-de- 
position. By Frantz. — Detection of Resin in Soans.— New Qualita- 
tive Reaction for Boric Acid. By M. W. Iles.— Adulteration or Wine. 
By G. Chancsl.— Action of Ammonia on Alizarin. By Hugo R. V. 
Perger.— Rapid Extraction of Caffeine. By Paul Cazexeuve and 
O. Caillol.— Phosphorescent Boiies. By Dr. Radziszewski.— Action 
of Sodic Hyposulphite on theHaematin of Blood. By P.Cazeneuve. 
—Copper in the Blood of Animals. ByM. S.Cloez.— Oxygen in the Soil. 
By Deherain andG. Vesque. 

Equipment and Working of a Small Pharmaceutical Laboratory. By 
G. I ". SCHAOHT. 4 engs. 

IV. ASTRONOMY.— Reveries of an Astronomer. By R. A. Proctor, B.A. 
Moonlight . 3 engs . 

V. NATURAL HISTORY, GEOLOGY, ETC.-Barometrlcal High and Low 
Pressure Caused by Gyrating Winds. By Geo. W.Dow, leng. 

How to Measure the Height of Clouds By A. Ringwood. 6engs. 
—Absorption of Water and Lime Salts by the Leaves of Phaseolus 
Multiflorus. By J. Boehm.— Protoplasmic Filaments of the Teasel.— 
Development of the Nerves in the Chick. 

VI. MEDICINE AND HYGIENE— The Glandular Origin of Contagious 
Diseases. Address by B. W. Richardson, M.D., before the Sanitary 
Congress, England. 

VII. MISCELLANEOUS.— Ancient Palestine. Modern Researches in the 
Holy Land. 

VIII. CHESS RECORD— Biographical Sketch of Theodore M. Brown, with 
Portrait and two of his Problems.— Problem by E. B. Cook.— Match be- 
tween De La Bourdonnais and M'Donnell.— The Second Clipper Tour- 
nament.— Mr. Reichhelm's Game.— Solutions to Problems Anecdotes. 

Remit by postal order. Address 

MUNN & CO., 37 Park Row, New York. 
t^~8ingle copies of any desired number of the Supplement sent to one 
address on receipt of 10 cents. 



$80,000 REWARD FOR A CURE FOR CHOLERA. 

By a will dated August 28, 1849, a French gentleman 
named Breant left to the Paris Academy of Sciences the 
sum of $80,000, to be awarded as a prize to any person who 
should either discover a cure for Asiatic cholera, or the 
cause of the disease. He further directed that the interest of 
this fund, until the principal was finally awarded, should 
be donated as premiums to investigators who should con- 
tribute important information tending to advance know- 
ledge relative to the malady. The rules of the French 
Academy, under which the prize will be awarded, are as 
follows. The competitor is required: 

(1). To point out a system of medicine that cures cholera 
in the immense majority of cases ; or 

(2). To indicate, in an incontestable manner, the causes 
of Asiatic cholera, so that, by suppressing these causes, the 
epidemic will cease; or 

(3). To discover some certain prophylactic as evident for 
cholera, as, for instance, vaccine is for small-pox. 

(4). To become entitled to the annual prize (derived from 
the interest on the $80,000), the competitor will have to de- 
monstrate, by rigorous processes, the existence in the atmos- 
phere of substances that may play a part in the production 
or propagation of epidemic diseases; and 

(5). In case none of the above conditions have been fi 
filled, a competitor may take the annual prize by findii 
radical cure for tetters, or enlightening the world upoj 
etiology of that disease. 

The existence of this reward has been the cause of an im- 
mense amount of medical research, and hundreds of papers 
have beei submitted to the Academy. The great prize has 
never been awarded, and probably it never will be, for be- 
fore the cause or the cure of Asiatic cholera can be discov- 
ered, the malady itself, owing to our constant progress in 
knowledge of preventive sanitary precaution, will probably, 
like the plague, have disappeared altogether. 

During the present year, we learn from the English Maga- 
zine of Pharmacy, nine papers have been sent in. None have 
been adjudged worthy of the $80,000, but as the interest 
may be bestowed annually upon any person "who shall 
have caused science to progress, as regards cholera or any 
other epidemic disease, either by giving better analyses of 
the air, and showing therein some morbid element, or by 
discovering some process enabling us to become acquainted 
with, or investigate, the animalculse which, up to the pre- 
sent time, have escaped the eyes of the learned, and which 
may be the cause, or one of the causes, of the disease'." 

Portions of the revenue have been awarded — on two of 
the nine papers. The first of the successful pair is by Dr. 
Duboue, of Pau, and he endeavors to demonstrate that the 
primitive lesions consist in a disquamation of the endothe- 
lium of the small vessels, and of the epithelium of the vari- 
ous membranes, particularly that of the intestine, and he at- 
tributes this disquamation to the influence which the mor- 
bific agent of cholera, after it has penetrated into the system 
by the capillaries of the lungs, exerts upon the epithelial 
cells and the intercellular substance. For explanation of the 
various phenomena of cholera, according to this theory, Dr. 
Duboue was awarded a prize of $400. The other fortunate 
competitor was Dr. Stanski, of Paris, who forwarded a large 
number of pamphlets, wherein he endeavored to demonstrate 
that contagion at a distance by miasma, or, in other terms, 
infection by means of a volatile principle, has no existence 
in any disease whatever. For this contribution a prize of 
$200 was given. 

We believe that the existence of this prize is little known 
in this country, and as cases of cholera have been of fre 
quent occurrence in some localities South, and also have 
been closely and intelligently studied by the physicians of 
that section, we have no doubt but the American medical 
profession, if it does not possess some member who may 
secure the prize, at least numbers many who can contribute 
materially to general knowledge concerning the disease. 

SUN SPOTS STUDIED BY SOLAR PHOTOGRAPHY. 

M. Janssen has obtained magnificent photographs of the 
sun, measuring some 12 inches in diameter, on which the 
granular solar surface can be as clearly distinguished as by 
regarding the sun through the largest instruments. He 
obtains these by diminishing the time of exposure to less 
than ¥ i^th of a second and employing special means for the 
development of the image. 

On April 14th last, M. Janssen states that a photograph 
of trie sun showed no spots, and it was therefore reasonable 
to presume that none existed, as spots as small as one second 
in diameter were always registered. On the next day, at 
about 8 A.M., another photograph showed, nearthe center of 
the sun, a considerable group of spots, the largest of which 
measured some 20 seconds in diameter. M. Janssen points 
out that, as the earth when seen from the sun is but 18 sec- 
onds in apparent diameter, our globe could easily have been 
contained within the area of the largest spot. The sudden- 
ness of the apparition and the grandeur of the phenomenon 
led the observer to predict the prompt disappearance of the 
spots and frequent changes in their configuration. He fur- 
ther concluded that the idea that, when the sun (as at pres- 
! ent) exhibits few spots, that it is undergoing a period of re- 
, pose is inexact, but that the truth is rather the reverse, as 
spots then form and vanish with a rapidity much greater 
than at any other epoch. 

Of course these views of M. Janssen have led to many 
observations and much discussion by and among astrono- 
mers. M. Denza cites a small spot which appeared on 



March 6th and disappeared before the 12th; the same obser- 
ver notes the fact that the spot of April 15th formed on the 
afternoon of the 14th. M. Ventosa at Madrid also saw the 
spots form at 5 P. M. , on the 14th, and mentions seeing other 
smaller spots appear and vanish rapidly during previous 
months. 

M. Gazan dissents from M. Janssen's views, and regards 
sun spots as the result of eruptions in the solar mass. Be- 
fore the spot, however, there are faculse which should have 
been seen. In the photograph of April 14th, however, f aculas 
are altogether absent, but this M. Gazan explains by assum 
ing that the faculse were too near the center to be visible. 
According to him the spot in question will not disappear 
any more rapidly than spots during the maximum epochs, 
and he thinks that it will return. M. Janssen, however, re- 
plies that fifteen days afterward, when the sun had more 
than completed his semi-rotation, the spot should, according 
to M. Gazan, have reappeared, whereas it did not. 

M. Tacchini does not coincide with M. Janssen in the 
idea of the present activity of the sun, but on the contrary 
considers that an actual period of repose exists. He points 
out that there were 290 spots observed within five months 
in 1871, while but 24 were noted in the same period in 
1876. 

M. Janssen states that the first mentioned total is exag- 
gerated, for several spots which appeared three or four 
times were counted as frequently, and that numerous small 
spots could not appear and disappear rapidly, as is the 
case now, without producing excessively violent movements 
in the solar mass. This very great activity would militate 
against the formation of spots and be favorable to the dis- 
appearance of those already produced. 



CEREBRAL THERMOMETRY. 

At a recent meeting of the French Medical Association at 
Havre, M. Broca laid before it the results of. a prolonged 
investigation into the temperature of the surface of the head 
in health and disease. He employed an instrument of which 
the bulb was maintained in contact with the cranium, 
whilst its opposite surface was thoroughly insulated from ex- 
ternal air. As a rule, he placed three of these thermometers 
on each side of the head, and thus obtained readings at six 
different points. A normal standard was obtained by ex- 
periment from healthy individuals. Twelve persons were 
taken. The maximum temperature was 94'73° F., the mini- 
mum 91 '04°, giving a mean temperature of 92'87. ° The 
thermometers on the left side registered two degrees higher 
than those of the right, when the brain was passive ; when 
active an equilibrium was at once established. From this, 
Mr. Broca inferred that the blood supply is more abundant 
to the left than the right hemisphere; but when the brain is 
called into activity, the right hemisphere, being, as it were 
handicapped, calls for a greater supply of blood than the 
left. The reading of a book raised the temperature one 
degree. 

m i » > » 

LESSONS IN MECHANICAL DRAWING. 

The very admirable series of Lessons in Mechanical Draw- 
ing which have been serially published in the Scientific 
American Supplement is now approaching its termination. 
The first of these lessons appeared in No. 1 of the Supple- 
ment and in it the author, Professor C. W. MacCord of the 
Stevens Institute (himself perhaps the ablest mechanical 
draughtsman in the country) entered upon his subject in a 
manner not only entirely novel but in a way which could 
not but prove to the student that the subject was to be 
treated with a comprehensiveness and thoroughness never 
before attempted in any work, and certainly never essayed 
in any periodical journal. Professor MacCord began by 
teaching the beginner how to make his own instruments, 
starting out with a couple of triangles to be cut out of paste- 
board, and showing how much might be done with these 
simple aids. Then followed instructions how to make lines 
and angles and to combine them into various geometrical 
patterns. In lesson 7, he reached the employment of the 
compasses and the first introduction of circular forms, and 
thus he proceeded, taking up the various instruments and 
; clearly elucidating their uses. The first thirty -two lessons 
; completed the elementary portion ; and whoever had mastered 
the principles and faithfully practiced the exercises pre- 
sented in the large number of drawings, which were accur- 
ately prepared by the author himself, was then in a position 
to place the knowledge acquired of mechanical drawing to 
the test of practical application in its legitimate sphere, 
namely tho. actual draughting of machinery. The new 
series began with the draughtsman's scale and its uses, 
and the learner was at once inducted into the drawing 
of simple forms, such as bolts, nuts, links, and all the various 
parts of machines and so onward until in the most recent 
| lessons the construction of the screw propeller has been elu- 
! cidated. 

I That the lessons have proved of practical value we have 

i the direct evidence of a number of correspondents who have 

written to us telling us of their progress, and also by their 

questions showing how intelligent an interest they feel in 

the same. Some have sent us capitally executed drawings as 

proof of their attainments. One writer informs us that he 

has practised but for two months on the lessons extending to 

No. 5 in the second series, and that, although he had no pre- 

I vious knowledge of draughting, he has acquired sufficient 

■ skill to enable him to prepare patent office drawings, so that 

he now is making money out of the valuable education he 

\ has obtained from the Supplement's pages. 
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The aggregate material we have furnished, with the en- 
gravings, would fill a good sized volume, which alone would 
cost more than the subscription price of the Supplement for 
the period over which the lessons have been published, or 
much more than the cost of the numbers of that journal 
containing the lessons, which can now be separately or col- 
lectively furnished. 

•* 1 • » * 

THE GLANDULAR THEORY OF DISEASE. 

Some ten years ago Doctor B. W. Richardson made the 
discovery that the fluids secreted during the various stages 
of some forms of communicable disease could be made to 
propagate disease. This he practically proved by produc- 
ing hospital fever in an animal by introducing into a wound 
purposely made the secretion of a wound from a person suf- 
fering from surgical injury. Subsequently the secretions 
from that animal transmitted the disease to another, and it 
was thus propagated through four generations. Dr. Rich 
ardson then essayed to isolate the poisonous matter and suc- 
ceeded in producing a darkish somewhat powdery half 
glistening mass closely resembling that obtained by drying 
the fluid which exudes from the cut poison sac of any veno- 
mous snake. To this substance he gave the name septine 
and classified diseases produced by it as septinous diseases, 
and in searching for a theory to account for the phenomena 
observed he came to the conclusion that the secretions of 
the animal body are the sources of the septinous diseases 
and that the latter are all of glandular origin; that in every 
case of disease the poison producing it is nothing more and 
nothing less than a modified form of the salivary, gastric or 
some other secretion. The diseases so produced are small 
pox, measles, scarlet fever, diphtheria, typhus, yellow, hos- 
pital, typhoid and puerperal fevers, erysipelas, cholera, ague, 
glanders, boils and carbuncles, and infectious ophthalmia. 
Dr. Richardson's other chief conclusions may be briefly 
summed up as follows: So long as a person is affected with 
these organic poisons and is giving off vapor at a certain 
temperature he is poisonous. The poisons are mechanically 
carried and distributed by the vapor. They are harmless in 
the dry state but commence to resume their activity in water. 
They may all be destroyed by extreme dilution, by heat, by 
exposure to moist oxygen, to chlorine, iodine, bromine, sul- 
phurous acid and nitrous acid in less degree. Bright sun- 
light is a potent means of their destruction. They are pre- 
served by cold and by sulphur, creasote, and arsenic, so that 
they keep their active properties. They do not multiply 
like germs, but each particle possesses the property of con- 
verting certain secretions of the living animal into itself. 
The poison may travel as dry solid matter in sewage, or be 
wafted through the air, or in linen saturated with secretions, 
or may exist in water or watery vapor. 

In a recent address, before the Sanitary Congress at 
Leamington, England, Dr. Richardson reverted to this theory 
and brought forward the result of his most recent investiga- 
tions in its support. He states that he has noted that the 
number of closely communicable diseases is intimately related 
to the number of secretions. The poison of hydrophobia is 
from the salivary secretion, of diphtheria from the mucous 
glands of the throat, of scarlet fever from the lymphatic 
glandular secretion, of glanders from the mucous secretion of 
the nasal surface; of typhoid from the mijcous glands of the 
intestinal surface, and so on. In some instances the blood 
itself is infected and the corpuscular matter becomes the seat 
of a catalytic change. 

Dr. Richardson now thinks that .the poisonous particles 
instead of being living are dead, and that their evil effect de- 
pends on their so being. He also advances the view that, 
under certain influences affecting glandular action, the 
poisons may be made to originate directly through nervous 
impression without the necessary intervention of an infect- 
ing particle. An extreme nervous impression (such as is 
the case where a prevailing disease can only be traced toex- 
treme fear or anxiety) acts on the. glandular nervous supply, 
paralyses the glandular function, and thereupon produces 
the same phenomena as is produced in other instances by the 
action of a specific poison. This accounts for disease and 
poisonous glandular product under conditions of starvation 
and cold when the nervous tension is reduced, as well as 
under special atmospheric conditions in which the ac- 
tivity of the atmospheric oxygen is reduced in sus- 
taining power. The poisons act first on the nervous 
fiber and the irritation caused gradually extends to the 
nervous center. This is what slowly takes place in hydro- 
phobia. Another conclusion is that the communicable 
diseases are hereditary, and still another sequence of Dr. 
Richardson's researches leads to the explanation of the phe- 
nomenon of non-recurrence of the diseases after they have 
once attacked a person susceptible to them. They who are 
susceptible are born with a nervous impression tending to 
the production of a glandular secretion easily changed into 
poisonous secretion under the direct action of contact with 
poisonous matter or even under the influence of a central 
nervous derangement whereby the glandular function is de- 
ranged. But when such a person has passed through the 
ordeal, the tendency, for a time at least, disappears, owing to 
the complete modification of the glandular function that has 
been induced, to the free elimination that has been established 
and probably to the change in the nervous matter itself that 
has resulted from organic modification. 

Dr. Richardson considers that if this theory be true we 
have complete mastery over the diffusion of the poisons of 
all the communicable diseases. A man or animal affected 
with a contagious disease is as deadly as the cobra, and he 



should be isolated and care be taken that his secretions, 
volatile, fluid or solid, do not come in contact with the secre- 
tions of susceptible healthy persons, and the danger is over. 
The theory, says the author in conclusion, suggests a profita- 
ble line of research on the subject of the production and re- 
production of some of the poisons by the inferior animal and 
their transmission in that course to man. It brings all the in- 
ferior animals, in respect to their health and comfort, under 
our especial human care, not only for their sakes^ but for 
our own self-preservation. 

Finally, the theory suggests to those who are engaged 
in treating diseases of a communicable kind the best means 
of arresting the progress of a communicable disease even 
when the phenomena of it have been developed in an 
individual. It leads physicians to take a precise view, in 
each such case, of the nervous and glandular processes that 
are out of the natural order of work; it suggests seeking for 
remedies among chemical agents which affect special secre- 
tions; and it shows how to place the sick under such condi- 
tions that the secondary absorption of their own poisonous 
secretions — that deep absorption which is the actual cause 
of death in the great majority of cases of contagious disease 
— may be avoided. 

m < 1 > fc 

NOTES OF DECISIONS OF THE COURTS. 

Artificial Teeth. — The bill of complaint filed by the 
odyear Dental Vulcanite Company against Charles G. 

lyis and others, for an infringement of the Cummings 
patent for " an improvement in artificial gums and palates " 
has just been dismissed by Judge Shepley. 

It will be remembered that the Cummings patent is not 
for a process or art, but only for the product or article 
made by the process described. This product is a set of 
artificial teeth, consisting of a plate of hard rubber or vul- 
canite, with teeth or teeth and gums secured thereto by im- 
bedding the teeth and pins in the vulcanized compound, so 
that it shall surround the teeth and pins while the compound 
is in the soft state before it is vulcanized. When the com- 
pound is vulcanized, the teeth are firmly secured by the pins 
embedded in the vulcanite, and there is a tight joint between 
the vulcanite and the teeth. 

The plate is formed by filling a plaster mould with soft 
rubber, care being taken that the soft rubber shall com- 
pletely fill all the cavities, and fit around the protuberances, 
including the pins projecting from the teeth. The soft rub- 
ber thus inserted in the mould is then subjected to sufficient 
heat to vulcanize or harden it. 

The defendants use, in making their set of artificial teeth, 
a plate made of " celluloid," substantially a new material, 
discovered and patented since the date of the Cummings in- 
vention. This substance is compounded of cellulose or 
vegetable fiber and camphor. No rubber or other equiva- 
lent gum, and no sulphur or equivalent for sulphur in the 
process, enter into its ingredients. It is not a vulcanizable 
compound, and contains no vulcanizing agents in its com- 
position. The camphor in its composition, instead of being 
a vulcanizing agent, causes the composition to soften in- 
stead of harden under the influence of heat. The product, 
when compounded, and before being subjected to heat, is 
not soft, like soft rubber under like conditions, but hard. In 
the manipulation of this material, the process of making a 
set of teeth, composed of the plate and teeth and gums, is 
an entirely different process from that used under the Cum- 
mings patent. The material is not placed in the mould in a 
soft, plaatic condition, but in a hard, rigid condition, like 
horn, or bone, or ivory. It is then subjected to heat, not to 
vulcanize or harden, but to soften it. It afterwards, on 
being cooled or restored to its original temperature, returns 
to its original condition as a hard substance, as when first 
placed in the mould. No vulcanizing process, or even pro- 
cess of hardening by heat, and no equivalent for any such 
process, is practiced. 

The court, in the light of such facts, holds that the Cum- 
mings patent for a plate of hard rubber or vulcanite is not 
infringed by a plate made of celluloid. 

Dynamite. The Atlantic Giant Powder Company have 
been successful in maintaining their suit against George W. 
Mowbray and others for infringement of the so-called dyna- 
mite patent of Nobel. This patent was for an improvement 
in explosive compounds, consisting of the combination of 
nitroglycerin with infusorial earth or other equivalent sub- 
stance. 

For a long time after the invention of nitroglycerin by 
Sorbrero in 1847, in fact until 1863, when Nobel's inven- 
tions began, although nitroglycerin was well known to be a 
very powerful explosive as compared with gunpowder and 
gun cotton, it was very little used for blasting purposes. 
This delay in the introduction of nitroglycerin as an ex- 
plosive to practical use was due apparently, first, to the enor- 
mous danger to life and property attending its manipulation, 
transportation, and use, in its fluid state; and secondly, to 
the practical difficulty, amounting almost to an impossibility, 
of exploding the whole mass of fluid nitroglycerin, as no 
instantaneous decomposition of the whole mass follows 
from the application of heat or of a blow, as in the case 
of gunpowder or gun cotton when fire is applied. The 
object of Nobel's dynamite patent was to remedy the first 
objection of enormous danger to life and property, and to 
combine the nitroglycerin with some absorbent substance, 
whereby the condition of the nitroglycerin is so modified as 
to render the resulting compound more practically useful 
and effective as an explosive, and far more safe and con- 
venient for handling, storage, and transportation, than nitro 



glycerin in its ordinary condition as a liquid. The inven- 
tion is described in general terms to " consist in mixing 
with nitroglycerin a substance which possesses a very great 
absorbent capacity, and which at the same time is free from 
any quality which. will decompose, destroy or injure the 
nitroglycerin or its explosiveness." A certain, kind of sili- 
cious earth, known under the several names of silicious marl, 
tripoli, rotten stone, etc., the preferred variety,being infu- 
sorial earth, is described as the inert matter to be mixed 
with the nitroglycerin. 

The defendants used mica powder, which is prepared by 
pouring tri-nitroglycerin at a temperature of 70° over mica 
scales prepared by triturating mica into scales of about one 
thousandth of an inch in thickness, and of exceedingly 
minute surfaces, in such a manner that the surfaces of the 
minute mica scales are painted or coated with the tri-nitro- 
glycerin. 

It is true that the infusorial earth is described as a porous 
substance, and is supposed to hold the nitroglycerin sus- 

| pended in the pores by capillary attraction, but it must also 
hold it in suspension by coating and adhering to the exterior 
surfaces of the particles. The mica scales, on the other hand, 

' are supposed to hold the nitroglycerin in suspension only as 
it is painted or coated on the exterior surfaces of the minute 
scales; but they each perform the same function as an ab- 
sorbent of the nitroglycerin. They each take up and hold, 
by cohesive or molecular action or reaction, the nitrogly- 
cerin. The mixture is a mechanical one, and it is not 
material to the functions of the compound or its properties 

! whether the liquid is held absorbed or suspended in the inner 
surfaces of minute capillary tubes, or on the outer surfaces 
of minute scales. Each one of the properties and qualities, 
ascribed by Nobel to the inert matter in his compound, per- 
tains to the mica scales in the mica powder, and the func- 
tions are the same in each. In regard to the nitroglycerin 
used, Nobel used mono- or di-nitroglycerin, while the de- 
fendants used pure tri-nitroglycerin. In strictness, either 
by the old or the new system of chemical nomenclature 
these substances would be differently described or repre- 
sented, but for the purposes of the compound they must be 
regarded as substantially the same in kind, though, differ- 
ing in degree. 

Mica powder is therefore an infringement upon Nobel's 
dynamite. 

♦ i n * 

The Relation Between tbe Diameter of Cores of 
Electro-Magnets and Tbelr Length. 

M. du Moncel has recently communicated to the French 
Academy of Sciences a paper on the above subject, the con- 
clusions reached in which are as follows: 1. The dimen- 
sions to be given to an electro-magnet should essentially de- 
pend upon the electric force which is to affect it and upon 
the resistance of the circuit in which it is interposed. When 
the circuit is long and the electric source weak, the cores 
should be long and of small diameter; when, on the con- 
trary, the circuit is short and the electric force intense, the 
core should be of large diameter. 2. For equal circuit re- 
sistances, the diameters of an electro-magnet established 
under maximum conditions should be proportional to the 
electro- motive forces. 3. For equal electro-motive forces, 
these diameters should be inversely as the square root of the 
resistance of the circuit, the resistance of the battery being 
included. 4. For equal diameters, the electro-motive forces 
should be proportional to the square roots of the resistances 
of the circuits. 5. For a given electro-motive force and 
with electro-magnets placed in their maximum conditions, 
the electro-motive forces of the batteries which excite them 
should be proportional to the square root of the resistances 

of the circuit. 

< i tl „ 

A Simple Ktethod of Ventilating Rooms. 

Dr. H. N. Dodge informs us that he has found the fol- 
lowing plan very satisfactory for the ventilation of rooms 
that are much used during cold weather: Nail or screw a 
neat strip of wood, from one to two inches high, upon the 
window sill, just inside of the sash and extending entirely 
across from one side of the window frame to the other 
Upon the top of this strip fasten a piece of ordinary 
" weather strip," so that there will be formed an air-tight 
joint between the " weather strip " and the lower sash of 
the window, whether the latter is shut down tight or raised 
an inch or two, the lower cross-piece of the sash sliding on 
the rubber of the " weather strip " as the sash rises. With 
this simple fixture in place, the lower sash may be raised 
enough to admit a stream of air between the lower and 
upper sashes, where they lap over each other at the middle 
of the window, without admitting the least air at the win- 
dow sill. The air admitted between the sashes is thrown 
directly up toward the ceiling, and there mixes with the 
heated air at the upper part of the room. The room is 
thereby ventilated in a thorough and agreeable manner- 
without drafts of cold air upon the persons in the room. 
The fixture should be applied to several windows in a room. 
The amount of ventilation may be regulated by the distance 
that the lower sash is raised. This arrangement is cheap, 
simple, and effective. 

« hi » 

Cast Engravings. 

A cheap way of reproducing engravings is to use cast 
plates, which may be worked off on a common printing 
press. An alloy of tin 1 part, lead 64 parts, and antimony 
12 parts, is poured, while in a state of fusion, over the en- 
graved plate, which is raised on suitable supports. 
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IMPBOVED TILE-MAKING MACHINE. 

The annexed illustrations, which we take from the Agri- 
cultural Gazette, represent a new continuous-feed, brick, 
pipe, and tile making machine of English construction. Ma- 
chines of this pattern for solid bricks only have been in use 
for a considerable period ; but in the present apparatus not 
only solid, but perforated, hollow, or tubular bricks, roofing 
tiles of all descriptions, paving bricks, and drain pipes up 
to 12 inches in diameter, may be made. 

The clay is both ground and pugged in the upper part of 
the machine. Thence it passes to the lower horizontal cyl- 
inder, whence it is expressed around a core, if for tiles or 
other curved forms. The material then slides upon the table 
on the surface of which 
are horizontal rollers, and 
passes (if in the form of 
solid bricks) between the 
vertical rollers shown. 
The tiles or bricks are se- 
parated by means of the 
wires placed in the mova- 
ble frame shown. 

Pig. 1 shows the ar- 
rangement of the ma- 
chine for producing solid 
bricks, and Pig. 2 the con- 
struction for tile making. 
The apparatus is self-con- 
tained and . can be put 
down anywhere in a very 
short time without skilled 
labor. It is mounted on 
wheels so as to render it 
portable; and can be 
opened, by simply remov- 
ing a few bolts so that the 
interior of the mill is 
readily accessible. The 
power required is stated 
to be 4 horse power no- 
minal, and the capability 
of the machine 15,000 bricks per day. 



because of their passion for outdoor games, which are decid- 
edly beneficial to the sight. Near-sightedness is a disease of 
childhood, and rarely begins after the fifteenth or eighteenth 
year. The reason why there is less near-sight among people 
using their eyes in minute mechanical work is because of 
this rule. Different examiners have found about 10 per cent 
of near-sighted people among watchmakers and 70 per cent 
among the studious. " The only method," said Dr. Loring, 
in conclusion, " of preventing near-sight is to lessen the 
amount of work done by school children during the period of 
life from eight to sixteen years. It is by complying with 
these conditions that the English have become so eminently 
a literary people." 




Tbe Increase ol Near-sightedness. 

It is undoubtedly true that there are far more near-sighted 
people in proportion to numbers at the present time than 
there was fifty or a hundred years ago. This increase is due 
to greater habits of reading, the necessities of education, late- 
ness of hours kept, gas light, and many other causes which 
our forefathers did not have to contend with. Advanced 
civilization make3 every day greater demands on the re- 
sources of human nature, and yet we are no richer in merely 
physical wealth than the generations before us. Unless civ- 
ilization shall teach us methods of husbanding our strength, 
or of increasing its power, we may in the end come to a dead 
stop, for our faculties will no longer be able to do the work 
required of them. 

Dr. E. G. Loring lately 
delivered~an address be- 
fore the New York County 
Medical Society on the 
subject, " Is the Human 
Eye gradually changing 
its form under the influ- 
ence of Modern Civiliza- 
tion?" He points out that 
constant study creates 
short-sightedness, and he- 
redity of ten perpetuates it, 
hence the number of short- 
sighted persons must nec- 
essarily increase in a na- 
tion devoted to intellectual 
pursuits. In consider- 
ing the effect of prolonged 
use and overter,sions of the 
eyes, Dr. Loring examined 
2,265 eyes of scholars in 
the New York public 
schools. The proportion 
of normal eyes was 87 per 
cent among those under 
seven years of age, and 61 
per cent in those above this 
age but under twenty -one. 
The proportion of near- 
sighted eyes in the young- 
er was 3 5 per cent, and in 
the elder 26 per cent. In 

St. Petersburg, among the same classes, the proportion is 
respectively 13-6 per cent and 43-3 per cent, and in KOnigs- 
berg, Germany, 11*1 per cent among the younger, and the 
enormous figure of 62-10 per cent among the elder class. 
Thus there is an increase of near-sightedness with the ad- 
vancing years of the school term. It is more common in 
Eastern and older cities than in Western ones, and among 
the cultivated classes than the uncultivated. In New York 
city the percentage is 24 among Germans, 19 among Ameri- 
cans, and 14 among the Irish. Poor food, bad ventilation, 
and disregard of other hygienic requirements and a sedentary 
life — all of these conduce to a laxity of tissue which finds its 
expression in the eye. 

The English are less troubled than other nations, probably 



Pig. l.-NEW TILE-MAKING MACHINE. 

These suggestions are certainly worthy of consideration 
by parents, who may be hereafter more indulgent to their 
children when nature prompts them to avoid what it knows 
to be injurious. After the sight is firmly established an in- 
creased amount of study may make up for lost time. 



New Mode of Purifying the Water of Condensation. 

Water from the condenser aboard sea-going vessels, al- 
though fresh, is often found unsuited for both the purposes 
of drinking and as feed water. Under the influence of 
highly heated steam, the oil which lubricates the slides be- 
comes saponified, yielding glycerin and fatty acids, and 
among the latter oleic acid. Water tainted with oleic acid 
is extremely disagreeable to the palate, and it also has the 
property of attacking boiler iron, forming an oleate, which 
in two French government vessels has recently been found 




Pig. 2.-NEW TILE-MAKING MACHINE. 

to develope at the rate of over 400 lbs. a day. This sub- 
stance causes very rapid deterioration of the boilers, and pro- 
duces deposits, the evil effects of which are well known. 

M. Etais has lately conducted some experiments on board 
of a French man-of-war, which indicate that a method he 
has discovered of avoiding the above difficulties is both 
practicable and useful. He simply passes the water of con- 
densation into a reservoir containing lime water. The oleic 
acid then enters into the formation of oleate of lime and the 
water is purified. 



Drawings for the Workshop, 

Construction drawings after use in a workshop are liable 
to be soiled and torn and rendered undesirable for filing in 
the systematic drawers of a drafting office. Hence in many 
establishments it is deemed expedient and economical to 
make duplicates, so that a clean drawing can be always had 
for reference and office use. When a duplicate is desired, 
an easy and good method is to make it on good tracing 
paper (not tracing cloth or vellum) and to mount this trac- 
ing in the following manner: Prepare a board, well cleated on 
the back and smoothly planed on its surface, of a size in length 
and breadth a little larger than the tracing. Give this surface 
a coat of white shellac varnish, which will be found to dry 

in a few minutes. Then 
laying the tracing with the 
drawing lines downwards 
on a smooth table or board, 
give a similar coat of var- 
nish, and immediately 
after transfer the tracing 
to the prepared board. 
This has to be carefully 
done, as the varnished 
tracing must be kept ex- 
tended by the four corners 
and laid down just where 
it is to remain. It will 
present a very uneven sur- 
face at first, but a gentle 
rubbing over with a cloth 
in the form of a round 
pad, beginning at the cen 
ter and stroking to the 
edges, will remove the air 
from under it, and as the 
varnish dries and contrac- 
tion takes place, the tra- 
cing will present a uniform 
smooth appearance, and 
the drawing will look as 
if drawn on the board. 
Another coat of varnish applied over the drawing, when the 
tracing is fixed and dry, will prevent the lines from being 
washed out or removed. It is then ready for the workshop, 
and can be carried about and used without damage. When 
a drawing is to remain in a workshop for several weeks or 
months, the delineation can be made on a smooth, well 
planed, squared board, which, after being sand-papered and 
washed over with a thin sizing of glue and water, will take 
pencil and ink lines, and pencil shading, like paper. When 
the drawing is completed, a coat of white or ordinary shel- 
lac may be applied. The latter plan is much used in English 
machine shops, and answers the purpose in an admirable 
manner. 

The preparation of construction drawings always involves 
more or less expense, requiring, as they do, time, study in 
design, and attention to accuracy. Therefore, when com 

pleted and deemed ready 
for permanent use, their 
preservation becomes of 
great importance, and it 
is poor economy to allow 
such drawings to get 
soiled, greasy, and muti- 
lated, a practice, how- 
ever, too prevalent in 
many of our machine 
works and manufactories. 

n 

A Good Idea for House 
Numbering. 
An excellent method of 
affixing the street num- 
bers on houses has lately 
been introduced in Paris, 
the object being to render 
the numbers plainly visi- 
ble by night as well as by 
day. On the front of the 
building is placed a small 
three-cornered lantern, one 
side resting against the 
wall and the angle pro- 
jecting outwards. This is 
made of blue glass, with 
the number in white, the 
blue flashing being simply 
cut away in the usual 
manner by graving too^ 
acid, or sand blast. A gas burner serves as the means of il- 
lumination. In this city, especially in the up-town streets, 
some system similar to this is very much needed, as num- 
bers when painted on fanlights become invisible when there 
is no illumination in the hall, making it a matter of no small 
difficulty to find a given address late at night, more espe- 
cially when intervening empty lots break up the regular 
sequence of the numbers. Four hundred and fifty pub- 
lic buildings in Paris have already. been numbered in this 
way. 



Portable corrugated iron huts, capable of accommoda- 
ting each from 25 to 500 men, are in use instead of tents, by 
the Russian army. 



Work on the St. 
ably. On October 
5 '6 miles. 



Gothard tunnel is progressing favor- 
14 last the distance completed was 
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M. TROUVE'S NEW MOIST BATTERY. 

M. Trouve's new galvanic battery is a Daniell cell„which 
has the advantage of working without liquid, or at least 
without free liquid, capable of escaping from the cup. Each 
element, as shown in Fig. 1, consists of a circular disk of 
zinc, Z, and a disk of copper, C. These are placed parallel 
and separated by a number of paper disks somewhat small- 
er in diameter. This mass of paper is capable of absorbing 
considerable water and hence of remaining moist for a long 
time. The lower half of the layer of paper disks is soaked 
in a saturated solution of sulphate of copper, the upper 
half in a solution of sulphate of zinc. It will be seen that 
all the elements of a Daniell cell are present, and that the 
two liquids remain separated better than they would be by 
porous vases. The sulphate of copper becomes used scarcely 
any except during the passage of the current, and there is 
almost no work expended in the battery itself — a constant 
fault in the ordinary Daniell battery. The copper disk is 

Fig. 1. 




held in the center by a rod, insulated from the paper and 
zinc disks, which extends up through the slate cover. The 
latter fits hermetically over the glass vessel and thus evapo- 
ration is prevented. Les Mondes states that this battery re- 
mains constant for a year, needing no attention whatever. 
To renew it, it is sufficient to resoak the lower part of the 
paper in sulphate of copper. The sulphate of zinc being 
constantly formed by the action of the battery never needs 
replenishing. When the zinc is used up, a new disk is in- 
serted, and it is best then to put in new paper. The copper, 
if freed from the pulverulent deposit of the same metal due 
to the current, lasts indefinitely. The electromotor force is 
is the same as that of the Daniell element. The resistance 
varies with the diameter of the metal disks and with the 
thickness of the paper layers. 



have the effect, the manufacturer states, of cool grinders. 
Mills for grinding corn have long been used successfully by 
farmers and others not skilled in the art of milling, while 
the manufacture of flour has been done mainly by the large 
millers, and those running so called custom mills, fur- 
nished as a rule with horizontal grinders, by which means 
Mr. Harrison considers, that heated and damaged flour is 
produced. 

Relative to the present machine, Mr; Harrison shows many 
testimonials to the effect that the best flour is made in pay- 
ing quantities, that it received the highest consideration and 
award at the Centennial Exposition, that its use is being ex- 
tended all over the world, and that it possesses superior ad- 
vantages. Its construction is so simple that it does not re- 
quire a scientific miller to superintend it, and its parts are 
not likely to become broken because of inexperience in ope- 
rating it. It includes the necessary process of scouring the 
! wheat before it is ground, which operation removes nearly 
half a pound of dirt from every bushel of wheat, and af- 
1 fords the means whereby every farmer can have his choice 
wheat made into flour without the necessity of going long 
distances to mill. 

For further information address the manufacturer, Mr. 
Edward Harrison, 135 Howard avenue, New Hoven, Conn. 

* i « i * 

Lighting Cities by Electricity. 

In the City of Providence, R. I., 220 street lamps, within 
a district over nine miles in length, are now lighted and ex- 
tinguished in less than fifteen seconds by electricity, and 
the system is controlled by one man. After a trial of sev- 
eral months the practicability of the plan is assured, and if 
the whole of the 2,500 lamps in the city were lighted in this 
way, it is estimated that a net saving in expenditure for gas 
and labor would amount to about $25,000 per annum. 

•* « * ► ^ 

An " Industrial Wood Yard." 

Last year some philanthropic individuals in Boston, de- 
sirous of helping able-bodied unemployed men by giving 
them work, opened a woodyard for preparing kindling and 
stove wood. This plan directly and indirectly was the 
means for relieving the suffering of some two hundred and 
fifty persons, who were willing to work rather than to 
tramp and beg. The results proved so satisfactory that this 
method will be put in operation during the ensuing winter. 



applications of this battery, notably to medical apparatus 
and to the purposes of military telegraphy. In Fig. 2 is 
represented its disposition in the latter instance. The bat- 
tery is composed of three hard rubber boxes, superposed, 
and each containing three elements. This has sufficient 
power to work a sounder over several miles. It may be car- 
ried upside down or in any position. 



An Aromatic Pipe that Colors In Thirty Seconds. 

There will be two opinions as to whether M. Gisclon, in 

removing some of .the troubles of pipe smoking, has or has 

not done a philanthropic work. If his invention tends to 

M. Trouve has made many i promote pipe smoking he has not; but if we consider that 



HARRISON'S NEW PORTABLE FLOURING MILL. 

The annexed engraving represents a portable flouring mill 
manufactured by Mr. Edward Harrison, of New Haven, 
Conn., in which is combined all the necessary machinery 
for making flour, 
namely, grain scour- 
er, grinder, and bolt- 
er. Its dimensions 
are, length 10 feet, di-. 
ameter 3 feet, size of 
burrs 20 inches; capa- 
city claimed about a 
barrel an hour, and 
weight 1,200 lbs. It is 
divided into three parts 
for shipment, the 
heaviest weighing 
about 500 lbs. 

The bolter or mill 
case is made in cylin- 
drical form, of wooden 
staves held together by 
cast iron heads, into 
one of which its grind- 
er is fitted, and the 
scouring machine con- 
nected to it. The mid- 
dlings and bran dis- 
charges are fixed in the 
head of the bolt reel 
at the opposite end, 
the bolting cloth being 
fastened to the reel, 
which -runs the entire 
length of the mill. 

The grinding machi- 
nery is supplied with 
all the improvements 
peculiar to Mr. Harri- 
son's mills, which we 
have described in pre- 
vious articles, inclu- 
ding vertical burr and 
rigid runners, which 



people will smoke despite all the preaching to the contrary 
that can be done, M. Gisclon deserves credit for obviating 
some of the expense, much of the annoyance, and possibly 
some of the dangers of the tobacco pipe. He soaks a pipe 
of common porous clay, worth a few cents, in a mixture of 
ether and alcohol, to which a little rose essence is added and 
in which is dissolved 10 per cent (by weight) of camphor, 
and 10 per cent of borax or other flux. With this is com- 
bined a trace of nitrate of silver. In this preparation, as 
above stated, the pipe may be soaked or the compound can 
be applied with a brush over the parts which it is desired to 
color. The advantages of this treatment, M. Gisclon savs, 



are that the pipe is made to look like meerschaum and to 
have a fine gloss ; the smoke perfumed by the rose and cam- 
phor is agreeably aromatic, the pipe is cheap, and it will 
color nicely either by smoking or by exposing it to the light; 
in the latter instance thirty seconds,' exposure is stated to be 
quite sufficient. 

« m» 

The Congo River. 

Mr. W. Milner Roberts calls our attention to several re- 
ferences to the size of the Congo, made in Stanley's report 
and quoted by us, which he finds it difficult to reconcile. 
They are these: "It certainly exceeds the Nile in volume, 
and possibly also in area of drainage." " Where Living- 
stone was stopped, the Lualaba was a noble stream from 
2,000 to 6,000 yards wide." That is one mile to three miles 

Fig. 2 





HARRISON'S NEW PORTABLE FLOURING MILL. 



wide. " Near the equator, it developes into a still broader 
stream from two to ten miles wide, choked with islands." 

" Then [referring to the Congo] at the cataracts, where 
the river breaks through the Coast Mountains, the stream 
narrows to 500 yards or less ; then spreads out into a broad 
stream from two to four miles wide, with a current flowing 
about three miles an hour. The volume of water dis- 
charged is enormous; Captain Tuckey's estimate — 2,000,000 
cubic feet a minute — is probably not far from the truth." 
At its mouth the Congo is a thousand feet deep." "The 
tide is felt as far as the first cataract, 40 miles up the river." 
The quantity assigned for the discharge — 2,000,000 cubic 
feet per minute — in a river two to four miles wide, flowing 
about three miles an hour (for a width of say three miles) 
would require a depth of less than six inches. So that either 
the width and rate of flow must be largely overestimated, 
or the quantity of water assumed must be very much too 
little. The flow of the Nile is at least ten times greater than 
the above, and the flow of the Mississippi must be thirty 
times greater than 2,000,000 cubic feet per minute. 

Now if the Congo were a thousand feet deep at its mouth, 
with the width above mentioned (three miles) it is obvious 
that the current could be only about two thousandths of a 
mile per hour to correspond with the depth further up of 
only six inches, as the calculation shows; which would-be 
nearly still water. In that case the other phenomena men- 
tioned could hardly oc- 
cur. The sea would 
not be freshened forty 
miles out. 

A stream only 100 
yards wide and 26 feet 
deep would, at the rate 
of three miles an hour, 
flow a little more than 
2,000,000 cubic feet per 
minute. The Missis- 
sippi, just above the 
head of the passes, 
with a greater depth, 
is thirty times wider 
than that, being nine 
thousand feet across; 
and where it is nar- 
rowed to three thous- 
and feet it has a depth 
of a hundred feet or 
more. 

More accurate infor- 
mation than we now 
have in connection 
with the Congo river 
is desirable; and if the 
details of Stanley's ob- 
servations do not af- 
ford something more 
definite, the next ex- 
plorer of the river at 
the coast should be re- 
quested to make more 
careful notes. It would 
be interesting to know 
what the actual dis- 
charge of the Congo is 
— both in its high and 
low stages, 



© 1877 SCIENTIFIC AMERICAN, INC 



324 



iftxtntxtxt jbrntxtm. 



[November 24, 1877. 



Oar Washington Correspondence. 

To the Editor of the Scientific American: 

A late issue of the New York Tribune published what 
purported to be a synopsis of the Annual Report of the Com- 
missioners of Patents, for the year ending October 1, 1877, 
containing a number of figures as to the amount of business 
done by the Office during the "business year," which might 
possibly have been true if the Commissioner had written any 
such report, which he had not, and will not do until after 
the close of the year ending December 81. I propose to wait 
until a report is written before sending a synopsis of it, 
leaving this style of enterprise to your fast neighbors of the 
daily press. 

During the past week 379 applications for patents were 
filed, and 224 cases allowed. The receipts of the Office 
amounted to $12,501. 

The trade mark treaty with Great Britain, which the cable 
reports has been signed by Lord Derby and Mr. Pierrepoint, 
will probably bring a large accession of business to the 
Office, as hitherto English merchants and manufacturers 
could not register trade marks here. 

PATENT LAW AMENDMENTS. 

The Patent Office Bar Association have agreed to present 
to the Congressional committees on patents certain amend- 
ments to the statutes, which they desire to have passed for 
the more harmonious working of our patent system, which 
amendments are said to have the approval of the Commis- 
sioner of Patents, and are mainly as follows: 

Patents to be issued on the day of their date, not later than 
the second week after the final fee has been paid; and until 
the day of issue the Commissioner to have jurisdiction over 
the application, but no patent tc be withheld from issue be- 
cause of interference with any application filed subsequent 
to the payment of the final fee. Re-issue applications may 
be made and specifications sworn to by the owner or owners 
of the entire interests. The section requiring forfeited ap- 
plications to be renewed within two years (if at all) to be 
struck out. All assignments, licenses, powers of attorney to 
sell or license, to be recorded within two months. The sell- 
ing of interests in patents not vested in the vender to be 
punished by imprisonment or fine. Patented articles to be 
marked " Patented, " with the year and number of the patent. 
The right to file caveats not to be limited to citizens. After 
the final decision in an interference suit the successful party 
is not to be put into another interference with any applica- 
tion filed subsequent to the closing of the testimony of the 
successful party; but after the patent is issued an interfer- 
ence may be had with said patent. Interferences to be ap- 
pealable to the Supreme Court of the District of Columbia. 
The re-issue section to be changed, as shown by italics in 
the following : 

Sec. 4,916. Whenever any patent is inoperative or invalid, 
by reason of a defective or insufficient specification, or by 
reason of the patentee claiming as his own invention or dis- 
covery more or less than he had a right to claim as new, if 
the error has arisen by inadvertence, accident, or mistake, 
and without any fraudulent or deceptive intention, the Com- 
missioner shall, on the surrender of such patent and the pay- 
ment of duty required by law, cause a new patent for such 
invention as was shown in the model or drawings, or described 
in the original specification or its amendments, and might have 
been claimed in the original patent, and in accordance with the 
corrected specification, to be issued to the patentee, or, in 
the case of his death or of an assignment of the whole or 
any undivided part of the original patent, then to his execu- 
tors, administrators, or assigns, for the unexpired part of 
the term of the original patent. Such surrender shall take 
effect upon the issue of the amended patent. The Commis- 
sioner may, in his discretion, cause several patents to be 
issued for distinct and separate parts of the things shown or 
described in the patent, upon demand of the applicant, and 
upon payment of the required fee for a re-issue for each of 
such re-issued letters patent. The specifications and claim 
in every such case shall be subject to revision and restriction 
in the same manner as original applications are. In the case 
of re-issues no interference shall be declared with any patent of 
later date than that sought to be re-issued, except when the origi- 
nal application for such subsequent patent is shown by the Office 
records to have been of prior date to the application of the patent 
sought to be re-issued; nor with any application for a patent 
filed subsequent to the date of the patent sought to be re-issued ; 
but if desired by such subsequent applicant or patentee on an 
application for re-issue, an interference may be had with the 
rwssued patent, after the same shall have been issued. Every 
patent so re-issued, together with the corrected specification, 
shall have the same effect and operation in law, on the trial 
of all actions for causes thereafter arising, as if the same had 
been originally filed in such corrected form; but no new 
matter shall be introduced into the specification, nor in case 
of a machine shall the" specification be amended except by the 
model or drawings. 

Since the fire the Commissioner has paid great attention 
to the preservation of the burnt models in order to save, as 
much as possible, all that could be of use in reproducing 
them; and a recent examination shows that many thousands 
of them are almost as good as ever for the uses for which 
they were designed, although not quite as pretty to look at 
It is proposed to clean up, identify, and label all that can be 
of any use. 



THE PBENCH EXPOSITION IN CONGRESS. 

Notwithstanding the published reports that American cit 
izens desiring to participate in the Universal Exposition in 
Paris can do so upon simple presentation by our Minister in 
Paris, the French Minister again informs our Government 
that foreign exhibitors cannot be admitted to the Exhibition 
except through the intervention of a special delegate officially 
designated by their Government and accredited to the French 
Commissioner General. In view of this it would appear that 
nothing will be done until Congress shall act in the matter, 
which will probably be soon, as a bill has been introduced 
by Mr. Hewitt, of your city, for this purpose, which au- 
| thorizes the President to appoint a commissioner general to 
represent the United States, and appropriates $150,000 to 
pay expenses, of which not more than $50,000 are to be ex- 
pended for salaries. The bill also requests the Governors of 
the different States to invite their people to assist in the 
proper representation of their handiwork and to take such 
further steps as they may think necessary to secure to their 
respective States the advantages to be derived from their 
exhibits. 

Among the avalanche of new bills just introduced into 
Congress is one offered by Mr. Hunter, of Indiana, authoriz- 
ing an expedition to the arctic seas. This is essentially the 
same bill as the one reported favorably by the Naval Com- 
mittee of the last session, and embodies what is known as 
the Howgate plan. Another bill proposes to establish a de 
paitment of commerce under a commissioner with a salary 
of $3,000 per annum, who shall be charged with the super- 
vision of the commercial, manufacturing, and shipping in- 
terests of the United States, so far as they may be confided 
to the general Government. A third bill, introduced by Mr. 
Wallace, provides for the coinage of $400,000,000 in value 
I of a coin metal, patented byW.K. Hubbell, of Pennsylvania, 
called "goloid," consisting of one part of gold, twenty- 
four parts of silver, and three fourths of a part of copper. 

All the divisions of the 

HAYDEN GEOGRAPHICAL SURVEY 

have returned to this city from their explorations of the west- 
ern wilds, and have begun the work of reducing their exami- 
nations the form of a report for official transmittal to the In- 
terior Department and Congress. About 25,000 square miles 
were covered by primary triangulation by Mr. A. D. Wilson, 
who established 26 stations, upon which monuments were 
built, besides locating a great number of other points by fore- 
sight intersections, upon which the parties carrying on the 
secondary triangulation have built monuments. The division 
in charge of Mr. Henry Garnett surveyed about 12,500 square 
miles and erected 104 monuments. The division directed 
by Mr. Beckler surveyed about 6, COO square miles and built 
40 monuments. As soon as the office work of the survey 
will admit, a chart will be prepared showing the location of 
all the monuments in relation to the public .lands suitable 
for available purposes. 

OCEAN EXPLORATIONS. 

The coast survey schooner Palinurus has just returned 
from making a series of scientific observations in regard to 
the density of the water and character of the bottom of the 
Chesapeake Bay, with the special object of determining the 
quality of the water and the kind of bottom in which oysters 
reach the greatest perfection. Specimens from the bottom 
of the bay were obtained at 148 stations between Havre de 
Grace and points fifteen miles outside the capes, which are 
to be turned over to the chemical department of the coast 
survey for analysis, just as soils are subjected to similar pro- 
cesses by the Agricultural Department for the benefit of 
agriculture. 

A NEW NIGHT SIGNAL. 

The Bureau of Navigation will soon put in use on board 
our navy the new "Very Night Signal," invented by Lieu- 
tenant Very of the navy. By this plan of signalling, colored 
fire stars are projected from 200 to 300 feet into the air by a 
pistol, so that a commander in-chief may readily communi- 
cate with all his fleet in a crowded harbor, by a series of sig- 
nals which may be seen and read by officers of all his vessels, 
notwithstand the space between them may be crowded with 
other craft. By firing a single red or green stars, or a combi- 
nation of them, all the sentences in the navy code may be 
communicated. The stars burn with brilliant red and green 
lights, and can be seen at a distance of from ten to twelve 
miles. 

The Spanish, Portuguese, and Dutch navies have signified 
their intention to co-operate with the Chief Signal Officer in 
extending his system of internationalmeteorological reports, 
and the Portuguese Minister of War has ordered that these 
observations be taken during the Government exploration of 
Helonga, in Central Africa. 

General Benet, Chief of the Ordnance Bureau, in his 
annual report states that, owing to the failure of the army 
appropriation bill for the present fiscal year necessitates the 
closing of the National Armory and the discharge of the 
operatives employed there, cutting off the supply of small 
arms, so that on the 1st of October the reserve was only 8,552 
rifles and 5,983 carbines, and asks that an appropriation be 
made sufficient to manufacture at least 50,000 during the com- 
ing year. The General also recommends the passage of the 
Senate bill of the last Congress, giving the Court of Claims 
jurisdiction of claims for damages for infringements of pat- 
ents. Under the law as it now stands, officers using patented 
articles are liable in their private means, while a refusal to 
use them under the orders of their superiors would render 
them liable to court martial. 



FIREPROOF PUBLIC BUILDINGS. 

An estimate is to be submitted to Congress for an appro- 
priation to erect a new fireproof observatory, as the commis- 
sion for examining the Government buildings have reported 
that the old one is so old and so much worn as not to be cap- 
able of being remodeled into a fireproof structure. The im- 
poitance of making immediate provision for the safety of 
the valuable books and instruments can at once be seen when 
it is considered that many of the books and papers could 
never be replaced, and that the glass of the great telescope, 
although so large, is so clear that if a hundred of the same 
kind should be cast not one of them might be as good as this 
one, so that there would be great difficulty in replacing it if 
destroyed. 

The building commission recommends that the Printing 
and Engraving Bureau be removed from the Treasury to a 
separate fireproof building to be erected for that purpose, to 
prevent the danger of destroying the records of the Treasury 
from the inflammable material constantly used in that 
bureau. This can be readily done out of the savings during 
the current year effected by the efficient head of this branch 
of the Treasury Department, as there has been saved out of 
the appropriation for it during the first three months of the 
fiscal year no less than $150,000, and it is believed that the 
aggregate saving for the current fiscal year will not be below 
$600,000. Besides this saving the work to be done by the 
bureau upon internal revenue stamps will cost about $120,- 
000 less than was paid for the same work last year. 

THE COTTON CROP. 

The cotton report of the Department of Agriculture for 
October makes the average condition nearly as high as in 
1876. It is 811 this year against 82'7 last year, and 88 the 
year before. The decline in condition during September was 
less this year than last. In portions of Texas and Arkansas 
heavy rains prevailed in the early part of that month, and 
from the 16th to the 20th a violent storm swept through the 
cotton belt, doing great damage by beating out the fibre and 
rotting the bolls. A loss of at least 20,000 bales is reported 
from the overflow of the Black Warrior and Tombigbee in 
in Alabama. The caterpillar has done less damage than 
was feared, the most serious losses from this cause being in 
Texas and Louisiana. In the more northern States of the 
cotton belt they will accomplish quite as much benefit as 
injury by reducing redundant growth of foliage and hasten- 
ing maturity of fruitage. 

Accounts received here from all parts of the United States 
show that the wheat crop this year is the largest that has 
ever been produced in this country. 

COMMERCIAL STATISTICS. 

From the report of the Chief of the Bureau of Statistics, 
it appears that the total commerce of the United States for 
nine months, ending September 30, was $796,000,000, in 
merchandise, showing an increase of $58,000,000 over the 
corresponding period of 1876. The movement of specie in 
the nine months of this year amounted to $60,000,000 or 
$2,000,000 more than last year. The balance of trade still 
remains largely in our favor, it being $53,000,000 in our 
favor during the nine months, although it does not equal our 
balance for the corresponding period of last year, when it 
was $77,700,000. About five eighths of this enormous foreign 
trade appears to have been transacted through New Tork. 
It is estimated that the yield of gold and silver for the cur- 
rent fiscal year in the States of California and Nevada will 
be as follows: Nevada— Comstock lode, $20,000,000 silver, 
$17,000,000 gold; balance of the State, $6,000,000 silver, 
$1,000,000 gold. California— $15,000,000 gold, $1,000,000 
silver. Total, $60,000,000. 

Washington, D. C. Occasional. 

« m » 

Repairing tbe Washington Monument. 

To the Editor of the Scientific American : 

It is reported by the engineering board which has recently 
examined the foundation and soil underlying it of the Wash- 
ington monument, that it is built on a compressed clay that 
has now to sustain a weight of five tons to the square foot 
and that the completed structure will exert a pressure of 
seven tons to the square foot. The only way to make the 
structure stable is to increase the area of its base — excavations 
in clay are dangerous at the best, as they expand as well as 
contract, and when it is already under a great pressure, it is 
very difficult to handle. I propose the following method of 
increasing the bearing surf ace, which can be done without 
risk. 

First: A ditch is dug entirely around the foundation and 
at a proper distance from it. This ditch is to be filled with 
beton of high tensile strength, and is so to be constructed as 
to form a monolith. 

From this circumscribing wall tunnels are run in to the 
base of the foundation and under it. These tunnels are nar- 
row and are to be filled with beton as fast as the excavation 
is made. You have then something in the shape of a Wheel, 
the felloes and tire being the circumscribing wall, the ribs 
the spokes, and the monument being the hub. By putting 
an invert between the ribs, the new foundation becomes a 
a saucer. 

■ Beton is the proper material for this purpose, as you can 
obtain a monolith and get a greater benefit from the cir- 
cumscribing wall as well as fill completely all excavations. 
By this process of removing the earth and stone and replac- 
ing it section by section, the area of the base can be en 
larged without risk, the new foundation forming part with 
the old one. 

Brooklyn, N. Y. John C. Goodhidge, Jb. 
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PBACTICAI MECHANISM. 



BY JOSHUA ROSE. 



New Series— no. XXXIX. 



GEARING. 

The term gearing is generally understood as meaning 
toothed wheels, which are said to be in gear, or geared to- 
gether, when the teeth of one engage with those of another. 
The expression " a gear" always , implies a toothed wheel. 
The term gearing, however, is frequently applied in con- 
nection with other qualifying words to distinctive parts of 
an engine or machine, as valve gear, slide gear, reversing 
gear , but in neither of these cases is it to be understood that 
those mechanical parts contain any toothed wheels or in- 
deed wheels of any description. Wheels which communi- 
nicate motion one to the other by simple contact of their sur- 
faces are turned friction wheels, or friction gearing. Thus 
in Fig. 234 let A and B be two wheels^ that touch each other 
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at C, each being suspended upon a central shaft; then if 
either be made to revolve, it will cause the other to revolve 
also, by the unassisted adhesion of the surfaces meeting at 
C. The degree of force which will be thus conveyed from 
one to the other will depend upon the character of the sur- 
face and the length of the line of contact at C; if the mate- 
rial is very hard and the surface hignly polished, the force 
transmitted would be quite inconsiderable, but would be 
largely increased if the surfaces revolving against each 
other were of a rough character, as in the latter case the 
minute projections causing the roughness would act upon 
each other. 

In this class of gearing great strain is put upon the bear- 
ings; and as the latter wear, the frictional contact becomes 
diminished, and the usefulness of the device soon becomes 
impaired. To obviate this defect, and to further increase 
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the power transmitted, the line of contact is increased by 
what is known as the "wedge and groove frictional gearing " 
which is shown in Figs. 235 and 236. In this case, not only 







is the line of surface contact increased, but the strain due to 
the contact is so placed as to, in a great measure, counteract 
itself. Let us, for example, consider the strain placed upon 
one groove as shown in Fig. 237. The surface pressure on 
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each side will be at a right angle to the face, or in the direc- 
tion described by the arrows. A and B, one being in ex- 
actly opposite direction to the other. The surface contact 
acts to thrust the bearings apart. The line of surface acting 
to thrust the bearings apart being denoted by the dotted line, 
c. The relative efficiency of this class of wheel, however, 



is not to be measured by the length of the line, c, as com- 
pared to that of the two contacting sides of the groove, lie- 
cause it is increased from the wedge shape of the groove, 
and furthermore, no matter how solid the wheels may be, 
there will be some elasticity which will operate to increase 
the driving power due to the contact. It is to preserve the 
wedge principle that the wedges are made flat at the top, so 
that they shall not bottom in the grooves even after consid- 
erable wear has taken place. The object of employing this 
class of gear is to avoid noise and jar and to ensure a uni- 
form motion. The motion at the line of contact of such 
wheels is not a rolling, but, in part, a sliding one, which 
may readily be perceived from a consideration of the fol- 
lowing. The circumference of the top of each wedge is 
greater than that of the bottom, and, in the case of the 
groove,- the circumference of the top is greater than that of 
the bottom ; and since the top or largest circumference of 
one contacts with the smallest circumference of the other, 
it follows that the difference between the two represents the 
amouiit of sliding motion that occurs in each revolution. 
Suppose, for example, we take two of such wheels 10 inches 
in diameter, having wedges and grooves i inch high and 
deep respectively; then the top of the groove will travel 
31 '416 inches in a revolution, and it will contact with the 
bottom of the wedge which travels (on account of its lesser 
diameter) 29 - 845 inches per revolution. 

A spur wheel is one which has the breadth of the teeth 
parallel to the shaft axis, as in Fig. 239, The dotted line de- 
notes the breadth referred to. 
and A represents the axis. A 
bevel wheel is one which has its 
teeth at an angle with the axis, 
as in Fig. 240. A crown or face 
wheel is one having its teeth at 
a right angle to its axis, as in 
Fig. 241. A miter wheel is one 
•having its teeth at an angle of 
45° to its axis, as in Fig. 242. 
An annular or internal wheel is 
one having its teeth convergent 
to its center. The roots of the 
teeth being at the largest diame- 
ameter. Spur wheels act upon 
each other in the same plane. 
Bevel wheels act upon each other 
at an angle. 
When the tooth of a wheel is 

made of different material from that of the teeth 
of the wheel with which it gears, it is termed a 
cog, but if in a pinion it is sometimes termed a 
leaf, while in a trundle it is termed a stave. A 
wheel which impels another is termed the driver 
or leader. The wheel impelled is termed the driv- 
en wheel or follower. A series of wheels geared 
together is termed a train. When two wheels are 
geared together the larger is termed the wheel, and 
the lesser the pinion. When a wheel is formed of 
a continuous web instead of having arms, it is 
termed a plate wheel. 

The length of a tooth is the distance from its base 
to its extremity. The breadth of a tooth is the dis- 
tance it extends across or upon the face of the 
wheel. The pitch line of the wheel is the cir- 
cle upon which the pitch is measured, and it is the cir- 
cumference by which the diameter or velocity of the 
wheel is measured. The pitch of a wheel is the distance 
of one tooth from the other, measured on the arc of the 
pitch circle, or pitch line, as it is usually called. The line 
of centers is the line between the centers of two wheels 
The radius of a wheel is the semi diameter, extending to 
the periphery, but in referring to the radius of a wheel, the 
pitch line is always, in practice, referred to. The radius is 
understood to be the distance from the center to the pitch 
line, of the wheel. 

The teeth of a wheel should be as small and as numerous 
as is consistent with the required strength. It is desirable 
that the number of teeth in a wheel should be prime to the 
number of the pinion, that is, the number of teeth in the 
wheel should not be divisible by the number in the pinion 
without leaving a remainder. This is advisable in order to 
prevent the same teeth coming together so often as to cause 
an irregular wear to the teeth. For this purpose an odd 
tooth is often introduced into a wheel, which is termed a 
hunting tooth. As an illustration of the desirability above 
referred to, suppose a pair of gear wheels are employed to 
drive a machine in which, as in the case of shearing ma- 
chines for cutting plate iron, the duty is very severe, but 
lasts during, say, for example, one twentieth of the revolu- 
tion of the gear wheel. If then the same teeth are always 
in gear or contact at the time the heavy duty is being per- 
formed, those teeth will rapidly wear away, because they sus- 
tain continuously this heavy duty, whereas by the employ- 
ment of a hunting tooth, or by a prime number of teeth in 
the wheel, the heavy duty will be distributed over the vari 
ous teeth. If, however, the revolutions of one wheel must 
be divisible without any remainder by the revolutions of 
the other, the number of teeth also must be so divisible. 

We may now proceed to consider the principles that arc 
to guide us in giving to the teeth of wheels their correct 
form or outline, so that the wheels when moved by them 
shall at as uniform a velocity as they would by the simple 
contact of their circumference. It is conceded by all au- 
thorities that there are an infinite number of forms of teeth 



which will enable one wheel to communicate equable motion 
to another, and it can be : shown, say Willis and others, that 
within certain limitations, if any form of tooth be given, 
another may be determinedwhich will work correctly with 
it. In actual machine practice the epicycloidal and invo- 
lute curves have been universally adopted for wheel teeth on 
account of the facility and accuracy with which they may 
be mechanically described, and perhaps because they admit 
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of ready and independent demonstration of their possess 
ing the properties required for their duty. 

■ * I « i * 

Why Milk Sours during Thunderstorms. 

BY MALVERN W. ILE9, PH. D. 

There have been various surmises in regard to this sub- 
ject ; none, so far as we have been able to learn, have been 
substantiated by experiments. 

In order to see if milk did really sour during heavy 
thunderstorms, I made several observations which proved 
to me that this was not an erroneous opinion which is so 
commonly held by the dairymen. My experiments to ar- 
rive at the cause of the phenomena thus observed may be 
stated as follows: 

I took skimmed morning's milk, filled a eudiometer tube 
(300 c.c), then introduced 100 c.c. pure oxygen gas. 

Then by the use of an ordinary battery, and a small 
Ruhmkoff coil, caused sparks of electricity to pass through 
the oxygen for five minutes. The current was then broken, 
the tube shaken up and allowed to stand for five minutes. 
The milk does not appear quite as opaque, and shows a no- 
ticeable acid reaction. 

On continuing the current for five minutes longer, mak- 
ing in all 10 minutes, the milk curdles very perceptibly, and 
shows a decided 'icid reaction. 

The contents of the tube on standing for twenty minutes 
had reached the consistency of ordinary sour milk or bonny- 
clabber. 

From the above experiments it will be seen that the oxy- 
gen was converted into ozone, which we think may be sta- 
ted as the cause for the rapid souring of milk during thun- 
derstorms. 

The increased acidity is due to the formation of lactic 
acid, and most probably some acetic acid, by means of the 
ozone. One or both these acids, then, causes the casein to 
be precipitated. 

■♦<«> — 

Submarine Explosions. 

An interesting paper by Lieut. Andic, on the effects of 
submarine explosions, appears in the Revue Maritime el Col- 
oniale for September. He concludes inter alia that gun cot- 
ton can develop in water pressures twenty times greater 
than u charge of powder of the same weight. It may be 
likened, for rupture of hulls, to 375 times its weight of pow- 
der. The measurement of the wheat-sheaf jets of water 
leads to no plausible result in investigation of the sphere of 
action. Apart from the advantage of its less volume, and 
its harmless character in handling, gun cotton is less advan- 
tageous than 375 times its weight for charging, fixed torpe- 
does. Powder may be used at much greater depths than 
those which have been fixed as limits.. Beyond certain 
depths, it takes considerable charges to obtain at the surface 
a sphere of action of 7'50m. An immersed torpedo of 2,000 
kilogr. of powder, 40m. from the bottom, is capable of mak 
ing a hole 6 meters in diameter in a ship above it. There is 
a considerable difference between the lateral and the vertical 
effects of a torpedo, and in England attention is directed 
mainly to utilizing the vertical effect, by uniting torpedoes 
in groups to be fired simultaneously. — English Mechanic. 



Submarine Cable Statistics. 

Of submarine cables, private parties own 149; miles of 
cable 59,547; miles of wire 65,535. Governments own 420 
cables; 4,442 miles of cable and 5,725 miles of wire. Nor 
way has 193 cables, Sweden 4, Denmark 29, Holland 18 
Russia 3, Germany 46, Turkey and Greece 13, Italy 12 
Spain 6, France 26, and Great Britain 52. The Anglo-Ameri 
can company has the longest submarine cable in the world 
2,585 \ nautical miles, and has five Atlantic cables in all. 
besides twelve other cables, a total length of 12,315 miles. 
The Eastern Telegraph Company has 48 cables, with 21,883 
nautical miles. 
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A New Autographic Process. 

In the Belgian Bulletin du Musee, M. Hannot describes the 
following new autographic process. The writing or draw- 
ing is made upon any kind of paper, which should, how- 
ever, not be very thick. A special ink is used, composed of 
gum arabic or gelatine § ozs., water saturated with bichro- 
mate of potash 1 quart, and sufficient Indian ink to color the 
whole. The gum is first dissolved in the solution and the 
ink afterwards added. The preparation must be kept shel- 
tered from the light, and when used a portion should be 
poured out in an inkstand of black glass. When the draw- 
ing is finished it is exposed to light, whereby the lines are 
rendered insoluble. 

A plate of zinc or a stone is then prepared and polished 
with emery, and the drawing is placed upon it face down- 
ward. Above the latter is laid a sheet of paper covered 
with gum arabic, and above this two or three sheets of 
dampened blotting paper. The whole is then pressed. The 
moisture in the blotting paper reaches the gummed paper, 
and the gum, dissolved, traverses the autographic paper and 
affects the zinc or stone everywhere except where the inso- 
luble lines of the design have prevented its passage. A 
roller of greasy ink may then be passed over the plate, and 
the grease will adhere only to the lines which are not cov- 
ered with moisture. Printing is then done in the usual way. 



IMPROVED LABEL HOLDER. 

The invention herewith illustrated is particularly intended 
for use in sending butter, eggs, fruit, or other articles by re- 
turn package or crate. 

Attached to the box or crate is the card holder, A, made 
of sheet metal or other suitable material, in the shape of an 
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Pbospborescence of Quinine. 

If some sulphate of quinine is strewn over a sheet of 
smooth paper and exposed to a heat of from 120° to 140° 
Fahr,, by means of a plate of metal, it becomes phosphor- 
escent when stirred with a glass rod. Valerate of quinine 
exhibits the same phenomenon without heat being applied, 
if the crystals are rubbed in a mortar. It is said that the 
appearance is only noticed when the valerate contains an 
acid prepared directly from the root of valerian. 





screws or hooks. The card of any house to which the boS 
or crate is to be shipped may be inserted in the holder, and 
on the obverse side of the card the return address is written. 
All the consignee has to do when he desires to return the 
package is to turn the screw or hook on one side, reverse the 
holder, and fasten it by the screw or hook on the other side. 
For further information, address W. H. Somers & Co., 
Hume, Alleghany County, N. Y. 

■ «m» 

Dr. Isldor Walse. 
Isidor Walz, Ph.D., died in New York city on October 
25, He was born, in Bavaria May 5, 1846. He emigrated 
to the United States in 1859, and graduated at Columbia 
College in 1864. He studied chemistry under Bunsen and 
Erlenmeyer at Heidelberg, and received the degree of Ph.D. 
in 1867. He practiced his profession in this city, and in 
1870 became editor of the Manufacturers' Review and Indus- 
trial Record. He conducted this paper with marked ability 
until October, 1876, when his declining health caused him 
to undertake a trip to Europe. Last month on his home- 
ward journey he contracted the disease, pneumonia, which 
terminated his life. 
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IMPROVED BORING MACHINE. 

Machinery of some sort for boring is almost indispensable 
in all wood- working establishments, and some of the con- 
trivances in every-day use for that purpose are no longer 
economical in view of the improvements now made in this 
as well as the other branches of wood-work- 
ing machinery. 

The boring machine illustrated herewith is 
one of several sizes and styles built by Walker 
Brothers, Philadelphia, and is a heavy and 
substantial, yet easy working machine, de- 
signed for straight and angle boring of all 
kinds, the spindle carrying bits up to 2 or 
more inches in diameter, and having a capac- 
ity for boring to the depth of 12 inches. 

The frame or standard is a coned casting in 
one piece, having a broad base, and is quite 
firm and rigid throughout. The work re- 
mains stationary upon the table, which may 
be adjusted to the proper height or angle, 
and the bit is brought down and fed through 
by the foot of the operator on the lever or 
treadle below. This treadle is provided with 
a stop to regulate, the depth of cut, and with 
the upward stop the travel of the spindle may 
be regulated for thick or thin stuff. 

The spindle is balanced by means of the 
adjustable weight on the lever above, and 
will return when the pressure of the foot is 
removed. The table is provided with two 
adjustments for angle boring, and a gage 
that may be removed when not in use, the 
whole being raised and lowered by simply 
turning the hand wheel underneath. 

The proper range of speed is given for large 
or small bits by means of cone pulleys, and 
the countershaft may be set so as to run the 
belt from any direction and not interfere with 
parts of the machine. 

This boring machine is furnished when de- 
sired with a full set of auger bits, including a 
small universal chuck for holding all kinds of 
straight shank bits or drills. For further in- 
formation address the manufacturers, Messrs. 
Walker Brothers, Nos. 73 and 75 Laurel St., 
Philadelphia, Pa. 



open frame, the frame being grooved in such a manner that 
a card may be slipped into it from the outer end. 

At the inner end of the holder are pins projecting at top 
and bottom; or a wire may be fastened in the inner end of 
the frame, and its ends project to form such pins. These 
pins are held to the box or crate by means of staples driven 
into the same over said pins, thus hinging the card holder to 
the box in such a manner that the holder may be turned with 
either side outward, and it is held by means of half -headed 



Preparation of Celluloid. 

Paper is treated by a continuous process 
with 5 parts of sulphuric acid and 2 of nitric 
acid, which converts it into a sort of gun cot- 
ton. The excess of acid is remOved by press- 
ure, followed up by washing with abundance 
of ' water. The paste when thus washed, 
drained, and partially dried, is ground in a 
mill, mixed with camphor, ground again, 
strongly pressed, dried under a hydraulic 
press between leaves of blotting paper, cut, 
bruised, laminated, and compressed again in 
a special apparatus suitably heated. It is 
said to be hard, tough, transparent, fusible, 
becoming plastic and malleable at 125°. It 
ignites with difficulty, " is decomposed sud- 
denly at' 140° without inflammation, and 
gives rise to reddish fumes. It is inodorous, 
and does not become electric on friction. — 
English Mechanic. 




Recent Investigations on Hydrophobia. 

Hydrophobia has of late been extraordinarily prevalent in 
in London. Hardly a day passes, says the Lancet, without 
some fresh cases being recorded, and the attention of the 
medical profession has been closely directed to the nature of 
this most terrible disease. The data thus far gathered are 
valuable, not so much as establishing new facts, but in cor- 
roborating and shedding more light on some which have 
hitherto received little notice. From the conclusions now 
reached it appears that a sharp distinction is drawn between 
mental hydrophobia and the genuine disease. An adult, 
when bitten by a dog supposed to be rabid, passes through 
a period of intense mental perturbation, suffering all the 
agonies of doubt, apprehension, and foreboding. These 
mental disturbances induce symptoms closely resembling 
those of the genuine disease. The manifestations of hydro- 
phobia in man are perversions of the nervous centers, and 
disturbances of the reflex center and highest psychical organs. 
The former is tolerably uniform, the latter 
extremely variable. In one case reported by 
the Lancet, there was little mental disturb- 
ance, very slight wandering at the close, and 
none of the wild paroxysmal furor which is 
commonly so conspicuous and so terrible a 
feature of the disease. In another case the 
psychical disturbance was so predominant 
that the patient was taken to an asylum as a 
simple lunatic. 

The symptoms of true rabies are not always 
alike. Its approach may generally be detected 
by some alteration in the manner and habit of 
the tainted animal. In some, which are na 
turally bright and lively, unusual dullness, 
whilst in others, which are of the opposite 
disposition, unnatural vivacity are occa- 
sionally the premonitory symptoms. There 
is a remarkable variation in the period of in- 
cubation. The disease may be latent in the 
system for as long as three years. This ac- 
counts for the outbreak of the disease in ap- 
parently healthy dogs. The popular idea 
that a person once bitten has a peculiar liabil- 
ity of developing the disease at intervals of 
seven years after the occurrence is sheer non- 
sense. Three years seems to be the. longest 
period of incubation known. 

The " respiratory spasm " is a conspicuous 
feature in every case. It is compared by one 
to the " hurried or intermitting gasping one 
sees in a child attempting to drink when sud- 
den thirst has been induced by recent violent 
exertion," and by another to the inspiratory 
spasms witnessed " when a cold shower-bath 
is administered to an individual." It is ex- 
cited not only by an attempt to drink liquids, 
but also by mental impression, and the sight 
of water, or sound of running water, will 
bring it on. 



Underground Telegraphs. 

Between Berlin and Halle an underground 
telegraph wire has been in use for one year, 
and underground wires are about to be laid 
between Berlin and the cities of Cologne, 
Frankfort, Strasbourg, Breslau, Hamburg, 
Kiel, and Kinigsberg, thereby dispensing 
with posts and insulators, and avoiding the 
cost of their maintenance. The copper wires 
which convey the electric current are en- 
closed in wrought iron pipes, and are her- 
metically enclosed by insulating material, 
which protects them from the action of air 
and water, and prevents oxidation. 



WALKER BROS.' VERTICAL BORING MACHINE. 



A cheap vinegar consists of 25 gallons 
of warm rain water with 4 gallons of mo- 
lasses and 1 gallon of yeast. The mixture 
can be used after it has been allowed to fer- 
ment. 
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Coloring Zinc Roofs. 

Among recent German inventions is a simple process, de- 
pending on the use of acetate of lead, by which every kind 
of color is applicable to sheets of zinc. By mixing black- 
lead, for instance, with the salt, a very agreeable light 
brown hue is obtained. It is by this process that the cupola 
of the synagogue at Nuremberg has been painted. A suffi- 
cient length of time has already elapsed, it is said, to show 
that the atmosphere had no influence on the zinc sheeting of 
the roof, thus showing the practical value of the process in 
such cases. By the addition of other coloring matters light 
or dark shades of yellow or gray may be produced. — English 

Mechanic. 

« c ■ 1 m 

THE NEW FRENCH EXPOSITION PALACE. 

The annexed engravings afford an excellent idea of the 
magnificent palace which has been erected in Paris for the 
Exposition of 1878. The palace stands on the summit of 
the hill, and its terraces look down not only on the Exhibi- 
tion and the Champ de Mars opposite, but over the greater 
part of the city. The palace extends along the whole width 
of the Trocadero, nearly 1,300 feet. It consists of a grand 
Central Hall, the axis of which coincides with that of the 
Exhibition, and of two wings, which, spreading east and 
west from the vestibule behind the hall, extend in a carve 
for a distance of 650 feet on each side. It contains one 
large theater of a horseshoe form, measuring 164 feet in one 
direction and 230 feet in the other. It will accommodate 
7,000 persons, and will be fitted up with private boxes and 
the various tiers of seats necessary for public accommoda- 
tion. The main entrance will not be from the Trocadero 
grounds, but from the other side on the Place du Trocadero. 
The entrance will consist of a large vestibule wider than the 
hall itself, and extending on both sides into spacious ante- 
chambers, which enclose the hall itself, as far as the stage 
in the latter. These chambers lead into the two wings be- 
fore spoken of, and the axes of which intersect the back of 
the hall just to the rear of the stage, while the tower which 
terminates each wing stands forward 285 feet from that axis, 
so that the hall is thrown comparatively far back, partly 
subdued by the extended and advanced wings, but by reason 
of its great height and striking architectural features the 
most prominent characteristic of the palace. The wings 
contain a covered gallery 42 feet wide, and in front an open 
promenade about 18 feet wide, the roof of which is carried 
by elaborately carved stone colunms. Similar terraces or 



A CURIOUS RESULT OF DENUDATION. 

In a paper on the volcanoes of the Haute Loire and the 
Ardeche, in the Popular Science Review, Rev. W. S. Symonds 
refers to an isolated rock, some 30 feet high, of twisted ba- 
saltic columns resting on granite which he found in the vil- 
lages of Antraiques. This rock, an engraving of which is 




herewith given, is a most remarkable monument of denuding 
powers of atmospheric influences: as it is evident that the 
basalt had flowed into a fissure in the granite, and that the 
granite walls have since been denuded. It is rarely that a 
mork striking example of the rapid changes which are 
being made on the earth's surface by the slow action of 
atmospheric causes has been presented. The red color of 
the planet Mars has been ascribed to this same agency, it be- 
ing suggested that red sandstone has resisted the denudation 
better than other geological formations, and hence gives its 



that the two observers communicate their results obtained 
at either extremity, by electricity, and they are also in elec- 
tric communication with the place where the commander of 
the battery is. In the one instrument, that of Garlt, the 
electricity merely communicates by telegraphic signs the 
anglee obtained. In the other, constructed by Siemens and 
Halske, the electric current transmits automatically, by an 
instrument situated at one point, the angle measured by the 
altitude at the other. But the latter, though made with 
great precision, is liable to grave errors, and though much 
more rapid than that of Garlt, is less liked. — English Me- 
chanic. 



medical Harmony. 

A late number of the Lancet contains an article on the 
healing of difference between the old allopathic and new 
homeopathic schools, which is significant of a great change 
in medical opinion and the possible future fusion of the two 
schools. After briefly reviewing the origin of the homeopa- 
thic schism, and the subsequent warfare, the writer, Dr. 
Richardson, F.R.S.. says that many of the allopathic physi- 
cians have renounced all the heresies of the past in the treat- 
ment of acute diseases ; while homeopathic physicians have, 
on their side, almost entirely abandoned the use of globules, 
and have substituted doses in tangible form, their rule being 
to give a dose sufficiently large to effect its purpose, but not 
so large as to discomfort the patient. Both schools now use 
alike anodynes, aperients, opiates, anesthetics, tonics, gal- 
vanism, hydropathy, Turkish bath, and mineral waters. In 
short, he says, we define our practice as rational medicine, 
including the application of the law of contraries, but plus 
the application of the law of similars. 
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Parisian Copying Ink. 

The best kinds of copying inks are, as is well known, pre- 
pared by adding a percentage of alum, sugar, and glycerin, 
or salt, to the extract of logwood. Such inks have a violet 
tint, and gradually become blacker on paper. The copy is, 
however, very pale at first, and is often indistinct. The 
Parisian copying ink is distinguished from the common 
kinds by its appearance more or less yellow in a liquid 
state, and by producing a distinct bluish-black on paper. It 
has the additional advantage of preserving its fluidity, while 
the common kinds soon thicken. Professor Gintl recom- 
mends the following method of preparing an ink which has 
all the advantages of the Parisian : A strong solution of log- 




THE FRENCH EXPOSITION BUILDING FOE 1878. 



colonnades surround the Central Hall on its Trocadero 
front, and rise tier above tier to the upper gallery of the 
building. The two wings terminate in vestibules, thrown 
forward as already stated, and reached from the Trocadero 
by flights of steps, for the difference between the ground 
level where the vestibules are placed, and the floor of the 
palace, is about 26 feet. The Wings form approximately a 
semi ellipse, each being 9truck from four different radii It 
is intended that this structure shall remain as a permanent 
monument of the Exhibition of 1878. We are indebted to 
Engineering for the engravings. 



color to the general planetary surface. 
in our illustration is locally known as 
age," or "Cheese Loaf." 



The rock represented 
the " Pain de From- 



JVew Telemeters. 
According to an Austrian paper, two new systems of tele- 
meters have recently come into use in German coast batter- 
ies. They are based, like all others, on the principle of 
measuring a base line and of angles at the base, in order to 
determine, with the aid of tables, the height of the triangle. 
Without giving details of construction, it is simply stated 



wood extract is treated with 1 per cent of alum, and then 
with as much lime water, so that a permanent precipitate 
is formed. Some drops of weak chloride of lime are then 
added, so that a perceptible bluish-black color is attained, 
and hydrochloric acid is added by drops till a red solution is 
obtained. A little gum is then added, with 5 per cent of 
glycerin. — English MecJi anic. 



In Yucatan and Honduras musk is extracted from alli- 
gators. Their fat is used for oil, and their skin for shoe 
leather. 
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THE FRENCH EXPOSITION BUILDING FOR 1878. 
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RAISING OBELISKS. 

Now that New York is to possess an obelisk, it will soon 
become a question among engineers as to the best means of 
transporting and erecting the great mass of stone after it is 
landed at our docks. The most instructive examples of this 
class of work with which we are acquainted are supplied 
by the raising of the great obelisk in front of St. Peter's at 
Rome, by Domenico Fontana, and the putting in place of the 
Luxor obelisk in Paris. Both operations are thus described 
by Cresy: 

The St. Peter's monolith was estimated to weigh 993,537 
lbs. ; the height is 180 palms, but without the apex, 77 '2 En 
glish feet ; the transverse section at the mid- 
dle contains an area of 7'6 superficial feet; 
the solid content may, therefore, be taken at 
upwards of 166 cubic yards, weighing about 
332 tons; if to this be added 4 tons for the 
weight of the apex, the whole weight of the 
obelisk raised is upwards of 336 tons. The 
length of each of the sides at bottom is 12 J 
palms, and at top 8i palms, the palm being 
equal to 2'7 English inches. Forty-six cranes, 
600 men, and 140 horses were employed in re- 
moving it, and the timber, ropes, and iron 
made use of cost 20,000 crowns . The opera- 
tions for removing it, which were conducted 
with the greatest skill, were as follows : A scaf- 
fold, called a castellum or shears. Fig. 1, was 
first constructed, 7 feet higher than the top 
of the obelisk when mounted on the pedestal. 
The eight principal timbers, four on each side, 
were 89 feet in height from the foundation; 
they were each built of oak and walnut, four 
beams in thickness, and banded at every 9 
feet with strong iron hoops, and bolted to- 
gether in several parts. The whole was so 
arranged that it could be easily put up or 
taken down, to suit the several positions in 
which the obelisks might be placed. Where 
this castellum was to be used, four holes 3 
feet square were prepared in a platform of 
travertine stone, into which the four posts 
were dropped or secured. The obelisk was 
cased over with double mats to protect it 
from injury; was then covered with 2 inch 
planks, and longitudinal iron bars, 4 inches 
in breadth, were attached to it, three on each of the four 
sides: these, connected together by nine iron hoops, served 
to attach the tackle. This coating of mat, wood, and iron 
was estimated to weigh as much as one twelfth of the obe- 
lisk. Thus entirely covered the obelisk was lifted from the 
pedestal on which it stood by means of capstans and blocks 
attached to the iron hoops, and the blocks hanging. to the 
cross beams of the shears ; after it was lifted up 2 feet per- 
pendicularly, a platform of timber was introduced beneath 
it, which rested on wooden rollers 9 inches in diameter, 
their ends being secured by iron hoops. The ropes of the 
blocks attached to the four lower angles of the obelisk be- 
ing drawn, the platform which supported the weight moved 
on the rollers, and the ropes of the blocks attached to the 
upper part of the obelisk being slackened, the obelisk gradu- 
ally descended, and was laid horizontally on the platform 
prepared to receive it; during its descent it was found ne- 
cessary to support it in 
the middle by two shores, 
Fig. 5, made movable on 
an axis attached to its cen- 
ter, and which prevented 
any very great strain on 
the tackle. The inclined 
plane along which it was 
moved to its destination 
was formed of a mound of 
earth strengthened with 
timbers, and extended 
from the Circus of Cali- 
gula, afterwards called 
t:*at of Nero, to the posi- 
tion where the obelisk now 
stands. Its former site is 
still marked by a stone in 
the passage leading from 
the sacristy to the choir of 
St. Peter's. After the 
obelisk had been moved 
along this plane- upon 
wooden rollers, Fig. 6, 
the forty-six capstans 
placed round the mound 
of earth were prepared for 
their work of raising ; they 
were fixed in the ground 
on each side, and each had 
four arms or handspikes; 
the first and third arms 
were worked by a horse, 
and the other two each by 
from six to ten men ; four 
of the capstans acting up- 
on as many blocks were 
used for drawing the foot 
of the obelisk forward, 
one block to each angle; 



the other capstans were employed to raise the obelisk into a 
vertical position. The whole operation is amply described 
in a work compiled by Fontana, and in which are engrav- 
ings of the entire machinery. The foundations prepared to 
receive this enormous weight were carefully executed. An 
excavation 43 feet square, and to the depth of 24 feet, was 
made, and the bottom being found a clay, it was piled en- 
tirely over with oak and chestnut, with piles 18 feet in 
length and 9 inches in diameter, the bark being previously 
removed from them ; upon these was laid a bed of concrete, 
composed of basalt broken into small fragments, and mor- 
tar composed of lime and puzzolana. The total cost of the 




RAISING OBELISKS. 

entire removal was about $45,000. The arrangements are I 
shown in the accompanying figures, 1, 2, 3, 4, 5, and 6, 
which we take from The Engineer. 

M. Lebas, an engineer of the Marine in France, was com- 
missioned in 1831 to bring from Luxor, in Egypt, one of 
the granite obelisks, and raise it on a pedestal to ornament 
the city of Paris. It is 75 feet in height, containing about 
3,000 cubic feet, and was estimated to weigh nearly 258 
tons. The obelisk was cased with timber throughout its 
entire length; underneath its base, at the lower side, was 
placed a wooden roll or cylinder, C, Fig. 7, upon which the 
whole obelisk turned as upon a hinge during its movement; 
there were five stays on each side, formed of masts, one of 
which is shown at D ; these were all united at their summit 
between two others laid at right angles with them, the 
whole being bound round with ropes. The ten masts rested 
on a level platform, and their ends being rounded, they ] 
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RAISING OBELISES. 



worked in a hollow channel prepared to receive them, anc 
together could be moved Upwards or downwards, in thtl 
manner of a hinge, so that, when the ends at E were pullec 1 
down by the ropes of the windlass attached to them, the 
obelisk was advanced further into its perpendicular posi 
tion; 480 artillerymen worked ten capstans, forty-eight be- 
ing placed to each. Iron chains were placed around the 
top, and four others passed to capstans at the extremity of 
the inclined plane, for the purpose of holding the obelisk 
steady, and rendering its motion regular as it advanced. The 
whole of the operations were admirably conducted, and 
some improvements were adopted which we do not find 
made use of by Fontana; the application of 
the lever, D, is a decived advantage. 

*-•-• 

The Cause of Putrefaction and Lactic 

Fermentation. 
In delivering the recent inaugural address 
at King's College Medical School, Professor 
Lister adopted a novel course towards such an 
audience, and instead of occupying the time 
at his disposal with the usual recommenda- 
tions to the students about to enter upon their 
medical curriculum, he preferred to treat of 
a special subject in the hope that he might 
be able to say something which should in- 
terest and possibly instruct his audience. The 
subject chosen by Professor Lister is one that 
has long been of deep interest to the cultiva- 
tors of several branches of science, and his 
own efforts to make a practical application of 
the knowledge acquired by studying the phe- 
nomena of fermentation have given to that 
subject a wider significance than it had be- 
fore. 

The particular kinds of fermentation which 
were the subject matter of Professor Lister's 
address were those which take place in blood 
and in milk, the question to which his atten- 
tion had been directed having regard to the 
cause of the change which takes place when 
either of these liquids is kept for some time 
in contact with the air. In the case of blood 
the fermentation which ensues under these 
conditions is of the kind termed putrefaction ; 
in the case of milk it is characterized by the 
formation of lactic acid, and is consequently termed 
lactic fermentation. In the experiments by which Pro- 
fessor Lister sought to illustrate the nature of the changes 
which took place in these liquids, care was taken to 
collect both the blood and milk in such a manner as to ex- 
clude the access to them of living organisms. It is unneces- 
sary here to enter upon a description of the precautions ob- 
served to attain this result, the important fact being that 
blood so collected had been kept for six weeks without un- 
dergoing putrefaction, and that the air in contact with it 
was quite sweet. From this observation Professor Lister 
inferred not only that blood has no inherent tendency to 
putrefy, but also that atmospheric oxygen is not capable of 
causing it to putrefy, as has been supposed. Some kind of 
action was exercised by the oxygen upon the blood, as was 
indicate:! by the change of color from that peculiar to 
venous blood to the crimson color of arterial blood, but it 

was not until the blood 
thus preserved had been 
touched with an extreme- 
ly minute quantity of pu- 
trescent blood on the point 
of a needle that putrefac- 
tion commenced. 

The result in this case 
was exactly parallel to 
that which takes place in 
alcoholic fermentation, 
and the inference is that 
putrefaction is in fact a 
kind of fermentation 
characterized, like the al- 
coholic fermentation, by 
the reproduction of the 
ferment by which the 
change is produced. 

As is well known, there 
is a conflict of opinion on 
the point whether the bac- 
teria, which are unques- 
tionably constant concom 
itants of certain kinds of 
fermentation, are also the 
cause of the change or 
merely accidental. It was 
suggested by Professor 
Lister that one of tie 
causes of doubt as to the 
influence of bacteria in 
causing fermentation is 
the extreme minuteness of 
the organisms. 

With the object of in- 
vestigating this question 
more fully, experiments 
were made with another 
form of fermentation, that 
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of milk, which, on exposure -to the air, turns sour and 
curdles: the sugar it contains being converted into lactic 
acid. At the same time microscopic observation always re- 
veals the presence of minute organisms of the nature of bac- 
teria in the coagulated milk. By collecting a number of 
samples of milk in separate glass vessels, with suitable pre- 
cautions to prevent the access of organisms, the milk in a 
few of the glasses was found, after some weeks, to be en- 
tirely free from change, destitute of any acid reaction; and 
under the microscope, no indications of the presence of bac- 
teria were to be found. 

The next step in the investigation was to find evidence to 
decide whether the particular bacterium found in sour milk 
was or was not the cause of the lactic fermentation. For 
this purpose, Professor Lister endeavored to estimate the 
number of bacteria in a given quartity of sour milk, by 
placing one fiftieth of a minim of the milk on a slide, and 
counting the number of bacteria in the field; then by dilu- 
ting the milk to such an extent that a single drop of the 
liquid would probably contain, on the average, one bac- 
terium, a liquid was obtained, with which a number of sepa- 
rate quantities of boiled milk were inoculated, by adding a 
single drop of the liquid. The result was that out of five 
glasses of milk treated in this way only one was curdled, 
and on examination the one was found to contain the bac 
teriuwi lactis, while the four others, which did not curdle, 
had no bacteria in them. 

In another series of experiments, five specimens of milk 
were each inoculated with a drop of the liquid, calculated 
to contain two bacteria; other five specimens were inocula- 
ted with drops calculated to contain one bacterium ; another 
set of five open glasses were inoculated with drops calcula- 
ted to contain one bacterium; and one with a drop calcula- 
ted to contain four bacteria. The result was that the last 
specimen curdled in a few days, and all those calculated to 
have two bacteria curdled in a few days. Of the five 
glasses calculated to have one bacterium, three remained 
liquid. On opening one of these glasses the milk was found 
to be perfectly sweet; it had a slight flavor of suet, similar 
to that which Pasteur has described as resulting from the 
oxidation of the oleaginous constituent of milk. 

The result of these experiments proves conclusively that 
the ferment which caused the curdling of the milk was not 
in solution but in the state of suspended particles, otherwise 
every drop of the inoculating liquid should have produced 
the same result. Again, the fact that some drops were des- 
titute of the ferment proves in like manner that it was not 
in solution. — Pharmaceutical Journal. 
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The Ancestry of Insects. 

In his new work on " Our Common Insects," Mr. A. S. 
Packard gives an excellent chapter under the above caption. 
He considers that the natural system is the genealogy of 
organized forms; and when we can trace the latter we 
establish the former; and he concludes that there is a 
strong genetic bond uniting the worms,insects and Crustacea 
in one grand sub kingdom. Many of the most interesting 
facts poinfed Out by Mr. Packard are presented in con- 
densed form below. 

The lowest form of insect life is the parasitic mite, the 
highest is the hive bee. Between these two there is an as- 
cending scale of being, a continuity of improving organiza- 
tions, which affords strong arguments for the theory of evo- 
lution. The mite is called the pentastoma, and lives in the 
manner of the tapeworm a parasitic life in the higher ani- 
mals. It is found in the nostrils of dogs, sheep, and horses. 
It is a little higher than some worms but lower than others. 
Young mites when hatched have but three pairs of feet, 
while their parents have four. If these early stages of mites 
and myropods are compared with these of the true six-footed 
insects as the cicada, or dragon fly, it will be seen quite 
plainly that they all share a common form. By simple modi 
fications of parts here and there, by the addition of wings 
and other organs in these simple creatures, Nature has rung 
numberless changes on the elemental form. Starting from 
the simplest kinds, such as the poduras, spiders, grasshop- 
pers, and May flies, allied creatures which we know were the 
first to appear in the earlier geologic ages, we rise to the 
highest, the bees with their complex forms, their diversi- 
fied economy and wonderful instincts. In this progress 
upwards the beetles are higher than the bugs and grasshop- 
pers, and the butterflies and moths more highly organized 
than the flies. In the egg nearly all insects agree most 
strikingly in their mode of growth. The earlier stages of 
the germ of a bee, fly or beetle bear a remarkable resem- 
blance to each other, and suggest that a common design or 
pattern at first pervades all. At a certain period in the life 
of the embryo, we notice that all agree in having the head 
large, and bearing from two to four pairs of mouth organs 
resembling the legs; the thorax is merged with the abdomen 
and the general form of the embryo is ovate. The first to 
discuss the subject of the ancestry of insects was Fritz 
Muller, who suggested that the larva of crabs, zoea, was the 
common ancestor. Haeckel and Friedriech Brauer have par- 
tially sustained this idea. The latter declared his belief that, 
though it seemed premature after the discovery of highly 
organized winged insects in rocks so ancient as the Devon- 
ian, to even guess as to the ancostry of insects, yet he would 
suggest that, instead of being derived from some zoea, "the 
ancestors of insects must have been worm-like and aquatic." 
Mr. Packard rejects the zoea origin of insects, and says the 
only refuge is in the worms. But how to account for the 
transmutation of any worm into a form like the leptus,with 



its mandibulated mouth and jointed legs, seems at first well 
nigh impossible. We have the faintest possible indication 
in the structure of some mites, and of the tardigrades and 
petastoma, where there is a striking recurrence to a worm- 
like form, readily noticeable. In tr e demodex we see a 
tendency of the mite to assume, under peculiar circum- 
stances, an elongated, worm -like form. The mouth-parts 
are aborted, while the eight legs are not jointed and form 
simple tubercles. In the tardigrades, a long step lower, we 
have unjointed fleshy legs armed with from two to four 
claws, but the mouth-parts are essentially mite in character. 
A decided worm feature is the fact that they are hermaphro- 
dites, each individual having ovaries and spermaries, as is 
the case with many worms. When we come to the singular 
creatures of which pentastoma and linguatula are the type, 
we have the most striking approximation to the worms in 
external form. They lose the rudimentary jointed limbs, 
which some have well marked in the embryo, and from be- 
ing oval, rudely mite-like in form, they elongate, and only 
the claws remain to indicate the original presence of true 
jointed legs. 

Professor Ganin, a Russian naturalist, made some remarka 
ble discoveries in regard to the early stages of the platygas- 
ter, a parasite on a gall fly. He established facts which 
bear strongly on the theory of evolution by " acceleration 
and retardation." In the history of many early larval 
stages we see a remarkable acceleration in the growth of 
the embryo. A simple sac of unorganized cells, with a half - 
made intestine, so to speak, is hatched, and made to per- 
form the duty of an ordinary, quite highly organized larva. 
Even the formation of the "primitive band," usually the 
first indication of the germ, is postponed to a comparatively 
late period in larval life. The different anatomical systems 
appear at longer or shorter intervals, while in one genus the 
respiratory organs are not developed at all. Thus some por 
tions of the animal are accelerated in their development 
more than others, while others are retarded and in some 
species certain organs not developed at all. 

That the cylindrical form of the bee grub and caterpillar 
is the result of modification through descent is evident in the 
caterpillar-like form of the immature caddis fly. In like 
manner the caterpillar form is probably the result of the leaf- 
eating life of a primitive larva, and the soft-bodied maggot 
of the weevil is evidently the result of its living habitually 
in cavities in nuts and fruits. So the organs of special 
sense in insects are in most cases simply altered hairs, 
which are themselves modified epithelial cells. 



NEW ARRANGEMENT OF THE AIR RESERVOIRS IN PUMPS. 

The object of the air reservoir in pumps and hydraulic 
machines is to equalize the movement of the water and to 
deaden shocks. Its action will be more efficacious in pro- 
portion as (1) the head of water is low; (2) the movement 
slow ; (3) the section of pipe and valves large ; (4) it is itself 
large, and (5) as the mass of water is small. Given the 
pressure and dimensions of the pump in order that the re- 
servoir may operate to best advantage, it is further necessary 
that it contain as much air as possible, that the water pipes 
be completely isolated, and that it be disposed as near as 
possible to the point where shocks and other disorders are 
most likely tc occur. We illustrate herewith a new arrange- 
ment of air reservoir which we extract from Dingler's Jour- 
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nal. P is the section of the pump, Y the valve box, w the 
reservoir of aspirated air, and W that of compressed air. 
The dotted lines indicate the highest levels, full lines the 
minimum normal level. The entry pipes, e e', are placed 
exactly above the maximum level, and escape pipes, a a', 
are situated as low down as possible. 

By this arrangement it is claimed that sudden shocks are 
impossible. Even if the valve, S, be opened suddenly, so 
as to allow of the escape of considerable water at once, the 
perturbation affects immediately only the small column of 
water comprised between the air reservoir and the escape 
orifice. The water in the tube remains as before, as it is 
only after the air pressure in the reservoir, K, is diminished 
that the flow progressively becomes more rapid. 

♦H »>■*■ 

The melting Point. 

The theory that iron in a cupola is melted all up through 
the stock is wrong, for every cupola has a certain point at 
which the iron is melted, and there is not a pound of iron 
melted in any cupola until it comes down to the melting 
point. The melting point in a cupola is generally from six 
to eighteen inches above the tuyeres, but it may be raised or 
lowered a little by increasing or diminishing the amount of 
fuel in the bed; but if we get the bed too high it throws 
the melting point ton high, and the result will be slow melt- 
ing. If we get the bed too low,- it will allow the iron to get 
below the melting point, and the result will be dull iron; 



and in order to do good melting in any cupola, it is very 
essential that the melter should know the melting point of 
his particular cupola. The melting point of a cupola is at 
the point at which the most intense heat is created by the 
action of the blast upon the fuel. This intense heat at the 
melting point will cut the lining more than at any other 
place in the cupola, and the lining will generally be found 
to be cut out more just above the tuyeres than at any other 
point, which indicates the melting point of the cupola. If 
the tuyeres are put in- so as to distribute the blast evenly 
through the stock, and the changes of iron and fuel are put 
in evenly, and every charge leveled up properly, the heat 
will be even all through the cupola, and the lining will be 
cut out in a regular belt at the melting point all around the 
cupola. On the other hand, if the tuyeres are not put in so 
as to distribute the blast evenly through the stock, or the 
charges of iron and fuel are not put in even and level, or if 
the fire is all on one side of the cupola, the heat will not be 
even through the cupola, and the lining will not be cut out 
in a regular belt at the melting point, but will be cut full of 
holes, which shows that the cupola is not melting all around, 
but is only melting in spots. By this irregular charging and 
melting in spots, the cupola may be reduced to half its melt- 
ing capacity, which accounts. for a cupola melting fast on 
one day and slow on another day. As before intimated, 
the melting point in a cupola is the point at which the most 
intense heat is created by the action of the blast upon the 
fuel. When the blast enters the cupola it is cold, and as it 
passes through the heated fuel it becomes hot, and as it be- 
comes hot it creates heat by combination with the fuel, .and 
makes an intense heat. If we have a very strong blast it 
will travel fast and will pass through the fuel rapidly, and 
it will have to pass through more fuel before it becomes 
heated sufficiently to make an intense heat by combination 
with the fuel. On the other hand, if we have a mild blast, 
the blast will pass through the heated fuel slowly, and is 
more heated, so that it does not have to pass through so 
much fuel before it becomes sufficiently heated to make an 
intense heat by combination with the fuel ; so that when we 
have a strong blast the melting point of a cupola is higher 
than when we have a mild or weak blast ; and the bed has to 
be put in higher in a cupola with a high melting point than 
in a cupola with a low melting point, which accounts for 
one cupola requiring more fuel in the bed than another 
cupola does. When the cupola is in blast, the bed or 
fuel in the bottom of the cupola is constantly burning up, 
and the unmelted iron will get down below the melting 
point. To prevent this, the melter has recourse to charges 
of fuel between the charges of iron, and as the charges of 
iron are melted and drawn out at the tap hole, the charges 
of fuel come down and replenish the bed and again raise the 
melting point; the next charge of iron comes down and is 
melted and drawn out; the bed is reduced and is again re- 
plenished by the next charge of fuel, and so on through the 
whole heat. If we supply too much or too little fuel be- 
tween the charges of iron, the melting point will be raised 
too high or reduced too low, or in other words, if we have a 
melting point of ten or twelve inches in height in our cupola, 
and we supply twenty or twenty-five inches of fuel, this ex- 
tra fuel must all be burned up before the iron can come 
down to the melting point; and we will not have a contin- 
uous melting, but will have a delay between each charge of 
iron. If, on the other hand, we have only five or six inches 
of fuel between the charges of iron, when we should have 
ten or twelve inches, this small amount will not more than 
half replenish the bed, and the unmelted iron will get 
down too low and will not make hot iron, and the iron may 
not be melted at all; and in order to do either fast or econ- 
omical melting, we must not use either too much or too lit- 
tle fuel, and we must have the fuel distributed so as to suit 
the particular cupola in which it is used; for, as before ex- 
plained, there are scarcely two cupolas that will melt ex- 
actly alike on account of the melting point being higher or 
lower, which is caused by a stronger or weaker blast, or by 
more or less draft; and in order to do good melting, the 
melter should not charge his cupola just the same as some 
other cupola of the same size is charged because that cupola 
does good melting charged in that way ; but he should vary 
the height of the bed and the amount of fuel between the 
charges of iron, and the amount of iron on the bed and on 
each charge of fuel, until he finds the exact proportions that 
will do the best melting in that particular cupola. 

Melters, in changing from one cupola to another, will 
generally have trouble in making hot iron, and they will 
often make a complete failure of melting in a strange cupola. 
This is simply because they undertake to charge that cupola 
the same as some other cupola that they have been melting 
in, and they never pay any attention to the draft, blast, or 
the melting point of the cupola, which is the cause of their 
failure in melting in a strange cupola. When a melter takes' 
charge of a strange cupola, his first object should be to 
study the draft of the cupola, the nature of the blast, and 
to ascertain the melting point of the cupola. He can gen- 
erally tell where the melting point is by noticing where the 
lining is cut out the most, and he can tell whether the cu- 
pola is melting evenly, or is only melting in spots, by notic- 
ing whether the lining is cut out in a regular belt all around 
the cupola, or is only cutout in holes, as before explained. 
He can tell whether the bed is too high or too low by notic- 
ing how the cupola melts. He can tell whether he is using 
too much fuel between the charges of iron, or if he is put- 
ting in the charges of iron too heavy, by noticing whether 
I the cupola melts regularly or not, and by noticing if it 
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makes regular iron ; for if the iron is very hot in one part of 
the heat and dull in another part, it is a sure indication that 
the fuel is not properly distributed through the iron, and it 
should be remedied by increasing or diminishing the weight 
of the charges of fuel or iron. 

In melting with coke, the melter cannot put in his iron in 
as large charges as he can with coal, because the coke is 
more bulky than coal, and he has more bulk in the same 
weight, and if he puts the same weight of coke between the 
charges of iron as he does of coal, -the bulk of the coke will 
raise the iron above the melting point, and the iron cannot 
be melted until part of the coke is burnt up so as to allow 
the iron to come down to the melting point, and the result 
is that he does not have a continuous melting, but he has a 
delay between each charge of iron, and the iron will prob- 
ably be dull in the latter part of each charge; but the melter 
can do equally as regular melting, and can do faster melting 
with coke than he can with coal, by putting in the coke and 
iron in smaller charges, and more of them, which proves 
conclusively that good melting can be done with almost any 
fuel and in any cupola, if the melter understands his busi- 
ness; but he may not be able to do as economical melting in 
a poor cupola as he can in a good one. — From Founding of 
Iron, by Edward Kirk. 



[For the Scientific American.] 
HOW TO ADJUST ENGINE GUISE BARS. 

A correspondent says ; " I am about putting new guide bars 
to my 16 horse power stationary engine, and desire instruc- 
tions how to adjust them true with the bore of the cylinder, 
that the wrist pin will stand in the same line with the driv- 
ing shaft." He adds: " The bars are bolted to the cylinder 
cover at one end and to pedestals at the other." Drill holes 
in the ends, leaving about ^ inch to ream out after the bars 
are set and in their place. Screw the bottom bars tempora- 
rily in their places beneath the crosshead. The gland should 
be screwed up well into the stuffing box; the piston rod, 
crosshead, and guide bars cleaned and the rod oiled to cause 
it to move freely. Then take a spirit level and try if the 
driving or main shaft of the engine stands horizontal; if not 
it is as well to true it up with pieces of the requisite thick- 
ness inserted under the journal box which requires lifting to 
make the shaft stand level. If the bottom half of the box 
has flanges upon it so that the packing piece or liner cannot 
slip out, it will be retained by being simply laid in position, 
otherwise it may be required to be pinned or riveted to the 
bottom of the box. If, however, it is decided not to adjust 
the main shaft, the spirit level may be placed upon it and a 
slight mark made to denote where the center of the bubble 
stands. At the same time, note which end|of the spirit level 
stands toward the engine crank. This being done, pass to 
the guide bars and move the piston in and out to ensure 
that it moves freely. If the cylinder cover is off, it will 
pay to take out the piston rings to facilitate setting the 
guides. 

The next procedure is to place the piston in about the 
middle of the cylinder and bolt up one of the bottom bars 
until it just touches the face of the crosshead guide and 
stands at the same time true with the bore of the cylinder, 
as tested by the spirit level. The bore of the cylinder being 
level the bar must be set level, but if the bore stands out of 
level the bar must be set to correspond. The guide bar 
being thus adjusted to lightly touch the guide on the cross- 
head, the other bottom guide bar is adjusted in the same 
manner. The spirit level must be placed across the two 
bottom bars and the latter adjusted until the bubble stands 
in the same position as it did when placed upon the hori- 
zontal part of the engine shaft. This is necessary to ensure 
that the axial line of the wrist pin (which is of course sup- 
posed to stand true with the bottom faces of the crosshead 
guides) shall be adjusted to stand parallel with the axial line 
of the engine shaft, which is an important consideration 
because otherwise the connecting rod would be twisted 
when its brasses were keyed up. The next operation is to 
move the crosshead once or twice up and down, and if it 
binds unduly at either end the spirit level should be placed 
across the bars at that end and the bar or bars lowered, to 
maintain the same spirit level adjustment. When the 
crosshead will move from end to end of the bars, having 
contact with both their entire length, the bars may receive 
a very light coat of red marking. Shove the crosshead up 
and down them two or three times, and the marks upon the 
bars will denote if the bearing between the crosshead guides 
and the surface of the bars is even from end to end. Dur-' 
ing this adjustment the fit of the flanges of the crosshead 
against the edges of the bars requires watching, the marks 
being a sufficient guide. When properly fitted, get out the 
liners (as the small pieces, which are placed between the 
ends of the bars and the supports, are termed). To get the 
thickness of these liners, take wedges made of iron, wood or 
lead, and insert the thin end between the end faces of the 
bars and their seating upon the supports, forcing the wedges 
in with sufficient force to leave a mark upon them. By chalk- 
ing the faces of the wedges they will exhibit the marks more 
plainly. The wedges should be inserted at each end and on 
both sides of the bar, the liners being got out a little thicker 
to allow for fitting. 

In filing up the liner use either a surface plate or a 
straight edge, and file the liner faces hollow rather than 
rounding, for if filed rounding the guide bar may cant to 
one side in the bolting up, while if hollow the bar will be 
sure to bolt up solid. When the four liners are ready, put 
them in position between the bars and their seatings. Bolt 



the bars firmly in place, wipe them clean, and test them 
lengthways with the spirit level to ascertain if they are par- 
allel with the bore of the cylinder. Place the level across 
the bars to test parallelism with the engine shaft. Note 
where further adjustment is necessary. Put marking upon 
the bars and move the crosshead up and down to ascertain 
how much the respective liners require reducing. After fil- 
ing all the liners it is better before putting them in for the 
next adjustment to give them a light coat of marking, to 
show where they bear. At each trial of the bars the spirit 
level and the straight edge should be applied. The cross- 
head should be moved up and down the bars to ascertain by 
the bearing marks upon the surfaces how the crosshead 
guides fit. The fitting marks are a finer test than the spirit 
level, hence the last part of the fitting should be performed 
with strict reference to the bearing marks, both upon the 
bars and the crosshead as well as upon the liners ; the cross- 
head flanges being adjusted and fitted at the same time as 
the face fitting. 

The adjustment is correct when the gland is equally free 
and has an equal amount of play in the stuffing box at 
whatever part of the stroke the piston rod may be. In bolt- 
ing up the bottom bars during the last part of the adjusting 
process, it is necessary to screw up the bolts to the same de- 
gree of tightness, for- a little extra tightening in some of the 
bolts may cause the bars to spring out of true, if the ends 
of the bars or the seating for the liners is not practically 
true. To set the top bars place the crosshead in the middle 
of its stroke and lay the bars upon the crosshead guides. 
Then, with the wedges applied as before, ascertain the re- 
quired thickness of the liners, one at a time, leaving them 
as previously a trifle thick, testing them on both the flat and 
the edge faces by marking placed on the surfaces, and mov- 
ing the crosshead up and down, dispensing with the use of 
the spirit level and straight edge, and working entirely by 
the bearing marks. J. R. 
■« < » > — ■ 

To renew manuscripts, take a hair pencil and wash the 
part that has been effaced with a solution of pruss'iate of 
potash in water, and the writing will again appear, if the 
paper has not been destroyed. 



NEW BOOKS AND PUBLICATIONS. 

"Fret Sawing fob Pleasure and Profit." H. T.Wil- 
liams, Publisher. New York: Illustrated. Price 50 
cents. 
This is a complete handbook of fret sawing, valuable alike to the ama- 
teur and skilled artists for the hints and suggestions contained therein . 
It describes the various kinds of woods with their uses, and treats of each 
mechanical and artistic detail in the most minute manner. It is printed 
on fine paper and profusely illustrated throughout . 

Money and Legal Tender in the United States. By 
H. R. Linderman, Director of the Mint. G. P. Put- 
nam's Sons. New York. 

This volume contains in a brief and convenient form a complete history 
of the money used in the United States, of the various acts of Congress in 
regard to it, of the establishment of the mint, of the variations of the 
money standard, and the change from the double standard of gold and 
silver to the gold standard. Foreign coins, the paper currency, national 
currency, and the re-monetization of silver are all considered. As Mr. 
Linderman says, '• until recently, the subject of bringing this currency 
from a credit to a specie basis has not received the attention which its 
great importance demands." The work will be found very timely and use- 
ful to the public in the examination of these financial questions. 
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Notice to Patentees. 

Inventors who are desirous of disposing of their patents would find it 
greatly to their advantage to have them illustrated in the Scientific Amer- 
ican. We are prepared to get up first- class wood engravings of inven- 
tions of merit, and publish them in the Scientific American on very 
reasonable terms. 

We shall be pleased to make estimates as to cost of engravings on receipt 
of photographs, sketches, or copies of patents. After publication, the 
cuts become the property of the person ordering them, and will be found 
of value for circulars and for publication in other papers. 



NEW AGRICULTURAL INVENTIONS. 



IMPROVED fence. 

Franklin Fulkerson, Frankfort, Ind.— This is a new and ingenious 
fence, so constructed as to prevent cattle from putting their heads between 
said boards and riders and throwing off said riders. The general design 
is strong and substantial. 

IMPROVED COTTON PLANTER. 

Daniel W. Reed, Allenton, Ala.— The object of this invention is to 
provide for use in planting cotton a simple but highly efficient machine, 
in which the whole quantity of seed in the hopper will be agitated, and a 
portion thereof also rubbed between opposing surfaces for the purpose of 
separating its interlacing fibres and enabling it to discharge, in the de- 
sired manner, at the bottom of the hopper into the open furrow. The in- 
vention consists in employing vertically and reversely reciprocating seed- 
rubbers and dischargers, the same being arranged on opposite sides of the 
hopper and working in suitable guides. The invention also consists in 
providing the sides of the hopper with adjustable pieces or sections for 
regulating the quantity of seed.discharged within a given time. 

IMPROVED PLANT AND TREE PROTECTOR. 
Julius O. Antisdale, Lake Harbor, Mich.— Ordinarily tubes of sheet 
metal, paper, and other opaque substances are used for protecting plants 
against the ravages of worms. The present inventor suggests an excellent 
improvement in the shape of a glass cylinder composed of two half sec- 
tions, which are forced a few inches into the soil, so as to surround the 
plant. The earth is pressed closely about the cylinder to keep the two 
sections together without the use of a band. 

IMPROVED FRUIT DRYER. 

William S. Plummer, Portland, Oregon.— This invention consists in a 
case provided in its lower part with a lining set at a little distance from its 
walls, the large door, the small door, the cleats or sides to receive the fruit 
frames or trays, the doors, and the cover and cap to allow the moisture- 
ladenair to escape, to adapt it for use in drying fruit. It dries the fruit 
rapidly and evenly, and is so constructed that it may be readily taken 
down, set up, and moved from place to place. 



IMPROVED DROPPING ATTACHMENT FOR CORN PLANTERS. 

Jacob W. Oberholtzer and Charles E. Wilcox, Hiawatha, Kan. — This is 
an attachment to corn planters thatwill mark the rows and drop the corn 
simultaneously. The apparatus is used by making a mark across the ends 
of the field and starting the dropping in the mark ac each end of the field. 
Uniformity in the rows is thus secured. The construction is quite ingen- 
ious and novel. 

IMPROVED DITCHING AND TILE-LAYING MACHINE. 

Robert E. Nevin, Enon Valley, Pa. — This is an improved machine for 
tile ditches, laying the tiles, and filling the ditches. It may also be used 
for digging open ditches and making other excavations. A number of 
excellent improvements are embodied. 

IMPROVED SEEDER AND PLANTER. 

Uriah Baldwin, Isaac T. Shumard, and William K. Shumard, Stewart- 
son, Bl. — This is an improved machine so constructed that it may be read- 
ily adjusted to plant the seed in drills or rows. A number of useful im- 
provements are embodied, all of simple and ingenious construction. 

IMPROVED VENTILATING GLASS SHADE AND COVER FOR 
PLANTS. 

Semon J. Pardessus, New York city.— This is an ordinary glass shade 
having an opening in the top closed by a hinged plate in which are open- 
ings which can be open or shut at will. Its object is to protect plants 
while growing, and to aid in the development of buds and flowers. 

IMPROVED ROAD SCRAPER. 

James H. Edmondson,Valparaiso, Ind. — This road scraper is of the sulky 
type, and is so constructed that it may be easily operated by the driver 
from his seat to load and unload it. When loaded it may be swung beneath 
the axle and carried to any desired distance. It is an excellent machine 
for use upon roads in parks and country places. 

< I > i » . 

NEW MISCELLANEOUS INVENTIONS. 



IMPROVED FIREPLACE GRATE. 
Robert L. Mitchell, Huntsville, Ala.— This invention relates to certain 
improvements in open fireplace grates, and it consists in the particular 
construction of double back and sides, and in the combination with the 
inner back and sides of a detachable back plate for the fire pot which op- 
erates as a key to lock and hold the other parts in proper position. 

IMPROVED STOPPING MECHANISM FOP. LOOMS. 
John Megson, South Adams, Mass.— The objecthereis to stopthe motion 
of a loom in the event of the weft or filling running out or breaking, if 
such motion of the loom is permitted by the fork being operated by the 
end of the thread which has been left by the shuttle. Such weft or thread 
permits the motion of the loom to continue in two ways, namely, by get- 
ting entangled on the fork and also by lying in the box in such a position 
as to cause the fork to move. In both cases the loom will run as if there 
was filling in the shuttle, and if more than one kind of filling is being used 
an imperfect pattern will be produced, or it will be necessary to adjust 
the pattern chain. The new attachment breaks the thread off, and when 
it lies in the box it slackens it, taking away its resistance to the fork. 

IMPROVED MACHINE FOR GUMMING LABELS. 

Lazarus Morgenthau, New York city.— This consists essentially of an 
endless feed belt that conducts the labels to be gummed to an endless sup- 
ply belt, to which the adhesive substance is fed from a suitable receptacle 
below by distributing rollers. A circular brush exposes all parts of the 
label to the action of the supply belt. A second revolving brush clears the 
labels from the pressure brush, and conducts them to an inclined clearing 
plate, and from the same to the place of use. These machines are excel- 
lently suited for applying paste to wall paper, stamps, labels, etc. One is 
in operation at the fair of the American Institute, and its working well 
substantiates the inventor's claims. 



NEW MECHANICAL AND ENGINEERING INVENTIONS. 



IMPROVED CAR COUPLING. 

William Harrison, Linneus, Mo.— This invention relates to an improve- 
ment in the class of safety car couplings, that is to say, couplings which 
are so constructed that the device for locking the link may be raised or 
lowered without requiring the operator to enter between the cars. The 
invention consists chiefly in providing a sliding case for each drawhead 
and constructing it with inclined shoulders and notches, whereby it is 
adapted to raise, and lock in the elevated position, the device that en- 
gages the link. 

IMPROVED MACHINE FOR MAKING BARRELS. 

William K. Hoback, Bentonville, Ark.— The staves are set at each end 
in a ring, or annular guide, and an iron band is lowered to surround and 
enclose the hoops about the middle of their length. The said band is ad- 
justable and serves to clamp or compress the hoops tightly together. An 
annular anvil or heavy iron ring is lowered inside the barrel or hogshead 
to a point nearly opposite the outer adjustable band, and it serves to hold 
the staves in position, while a central hoop is being nailed^on, and the 
points of the nails that secure the hoop are turned and clinched on the 
annular anvil. 

IMPROVED RE-SAWING MACHINE. 

John Lamb, Ottawa, Ontario, Canada.— This is a new resawing machine 
for splitting slabs, boards, or plank. It embodies an ingenious arrange- 
ment of adjustable feed works. The lumber is carried against a circular 
saw by rotation of rollers which follow the inequalities of board without 
imposing any r~.due strain on the feed. 

^ < > > •» 

NEW HOUSEHOLD INVENTIONS. 



IMPROVED EXTENSION BED LOUNGE. 
William E. Buser, Chillicothe, O.— This manufacturer has devised an 
improvement in the class of bed lounges having a sliding top. The object 
in view is to render the head of the false bottom self-supporting when the 
lounge is extended; to attach the false bottom to the true bottom, and 
support it by such means and in such manner as will enable it (when 
raised) to extend over the foot of the body of the lounge; to provide im- 
proved stops for preventing the top being detached from the body of the 
lounge when slided off the same to allow the false bottom to be raised. 

IMPROVED WASHING MACHINE. 
Aaron M. Cornelius, Oregon City, Oregon.— This machine has a corru- 
gated roll that revolves over a bed consisting of two or more smaller corru- 
gated rolls. There is a new arrangement of spring followers for carrying 
the smaller rolls up against the larger rolls, an improved arrangement of 
supports, and a device for fastening the machine in the tub. The principal 
advantages claimed are durability, the various parts adjusting themselves 
to wear, and superior strength. 

IMPROVED CANDLESTICK. 

Jesse Failing, Umatilla, Oregon.— This consists of an ordinary candle- 
stick, but split centrally at its cylindrical part, so as to form two halves, 
that clasp the handle. The split stick is held together by a spring placed 
immediately below the rim, and retained there by suitable rests. The 
spring-acted top rim of the stick holds the candle firmly in place until it 
burns down to the stick, when, by the gradual heating up of the rim the 
pressure is relaxed, and thereby the interior spring forces the candle ud 
gradually until entirely consumed. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion. 



For Sale.— Brown & Sharpe TJ. Milling Machine; one 
5ft. Iron Planer and Turret Lathe. W.E.Lewis, Cleve- 
land, Ohio. 

Blake's Belt Studs. The most durable fastening for 
rubber and leather belts. Greene, Tweed & Co., N. Y. 

For Sale at $150.— New 12 in. Swing, 8 ft. bed, back 
geared, screw cutting, ind. feed, foot or power Lathe. 
W. E. Lewis, Cleveland, Ohio. 

Wanted.— Light Second-hand T iron to lay J4 miles 
track. Send prices to Potsdam (N- Y.) Lumber Co. 

The Varnishes and Japans of Hyatt & Company, are, 
in the success they meet, noted for color, purity, and 
durability, with cheapness, giving them pre-eminent 
merit. Send for circulars and price list. Office 246 Grand 
street, New York. 

Safety Linen Hose for factories, hotels, and stores, at 
lowest rates. Greene,Tweed & Co., 18 Park Place, N.Y. 

New Lathe Attachments, such as Gear Cutting, Tap 
and Spline Slotting. W.P.Hopkins, Lawrence, Mass. 

Steam Yachts, Engines, Boilers, and the Celebrated 
Central City Propeller Wheel. Wm. J. Sanderson, 21 
Church street, Syracuse, N. Y 

To Millwrights and Parties in want of Engines, Boilers, 
Shafting, Gearing, Pulleys, etc., upon receipt of specifi- 
cations we will give you promptly bottom prices for same. 
B. W. Payne & Sons, Corning, N. Y. 

For Sale.— 18 in. Screw Cutting Lathe, $195; 17 in. do., 
$185; 16 in. do., $150; 5 ft. Planer, $275; 7 ft. do., $350; 
Heavy Punch and Shear, $600; at Shearman's, 132 N. 3d 
St., Philadelphia, Pa. 

Bolt Forging Mach. & Power Hammers a specialty. 
Send for circulars. Forsaith & Co., Manchester, N. II. 

For Town & Village use, Comb'dHand Fire Engine & 
Hose Carriage, $350. Forsaith & Co ., Manchester, N. H. 

Kreider, Campbell & Co , 1030 Germantown Avenue, 
Philadelphia, Pa., Machinists and Steam Engine Build- 
ers, Millstone Manufacturers, Contractors for k Mills for 
all kinds of Grinding. Estimates furnished. 

Paris Fair.— A Manufacturer and Exporter of Hard- 
ware and Agric'l Imps . , exhibiting his own goods at the 
Paris Exposition, will exhibit and introduce into For- 
eign Markets for a moderate compensation, articles of 
Hardware, Woodenware, Iron, Agric'l Tools, and Ma- 
chinery. Only one firm in each line of goods. Highest ref- 
erences given. Address "Exporter," P.O.Box 3,715, N.Y. 

Improved Wood-working Machinery made by Walker 
Bros., 73 and 75 Laurel St., Philadelphia, Pa. 

Best and Cheapest Wagon Tire Upsetter, only $12. 
Circular free. H. W. Seaman & Co., Millport, N. Y. 

C. C. Phillips, 4,048 Girard Ave., West Phila., manu- 
factures Vertical and other Burr Mills adapted to all 
kinds of grinding; also Portable Flouring Mills. 

John T. Noye & Son, Buffalo, N. Y-, are Manufactur- 
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co.'s Bolting Cloth. 
Send for large illustrated catalogue. 

Power & Foot Presses, Ferracute Co., Bridgeton, N. J. 

Solid Emery Vulcanite Wheels — The Solid Original 
Emery Wheel— other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 

Steel Castings from one lb, to five thousand lbs. In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa, 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E. Lyon & Co . , 470 Grand St, N. Y. 

Small Fine Gray Iron Castings a specialty. Soft and 
true to patterns. A. Winterburn, 16 De Witt street, Al- 
bany, N. Y. 

Tin Foil.— J. J. Crooke, 163 Mulberry St., N. Y. 

For the best Gate Valves of all kinds, apply to D. 
Kennedy & Co., 88 John St., N. Y. 

Plumbers— Address Bailey, Farrell & Co., Pittsburgh, 
Pa., for the best and cheapest iron case street hydrants. 

Magic Lanterns and Stereopticons of all prices. Views 
illustrating every subject for public exhibitions. Profi- 
table business for a man with a small capital. Also lan- 
terns for college and home amusement. 74 pasje cata- 
logue free. McAllister Mf . Optician, 49 Nassau St., N. Y. 

" Little All Right, 1 ' the smallest and most perfect Re- 
volver in the world. Radically new both in principle and 
operation. Send for circular. All Right Firearm's Co., 
Lawrence, Mass., U.S.A. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Felt of every description for Manufacturers' purposes, 
especially adapted for Polishing, can be furnished in any 
thickness, size, or shape. Tingue, House & Co., Manu- 
facturers. Salesroom, 69 Duane St., N. Y. Factory at 
Glenville, Conn. 

Models made to order. H. B. Morris, Ithaca, N, Y. 

Skinner Portable Engine Improved, 2 1-2 to 10 H, P, 
Skinner & Wood, Erie, Pa. 
Best Machinists' Tools. Pratt & Whitney ,Hartford,Ct. 
Machine Diamonds, J. Dickinson, 64 Nassau St., N. Y. 

To Clean Boiler Tubes— Use National Steel Tube 
Cleaner; tempered and strong. Chalmers SpenceCo.,N. Y. 

More than twelve thousand crank shafts made by 
Chester Steel Castings Co. now running; 8 years constant 
use prove them stronger and more durable than wrought 
iron. See advertisement, page 334. 

Emery Grinders, Emery Wheels, Best and Cheapest, 
Hardened surfaces planed or turned to order. Awarded 
Medal andDiplomaby Centennial Commission. Address 
American Twist Drill Co., Woonsocket, R. 1. 




Correspondents are reminded that we can- 
not notice anonymous communications, and that letters 
signed "constant reader," "old subscriber," or mere 



initials come under this rule. In many instances we 
prefer to reply to queries, especially when they are of 
a personal nature, by postal card addressed directly to 
the inquirer, and it is obvious that we cannot do so un- 
less the full address is given. Many correspondents 
whose questions are not answered will find the reason 
in the foregoing. 

(1) J. O. asks: What is the cheapest and 
most effectual method of separating iron from brass, 
when the two metals have become fused together? A. 
If small quantities of the alloy are to he operated up- 
on, perhaps the following method will best serve the 
purpose: Fuse the alloy with an equal quantity of sul- 
phur (or add the sulphur after fusion) and digest the 
cooled mass with a sufficient quantity of oil of vitriol, 
mixed with three parts of water and warmed for some 
time. This will dissolve the iron and remaining zinc, 
leaving the copper as a dark powder, which may be 
dried, roasted, mixed with an equal quantity of sal 
soda and charcoal, again roasted, and finally heated to 
whiteness to reduce and melt the copper. If it is de- 
sired to recover the iron, boil the solution, add a suffi- 
cient quantity of caustic lime in powder, or chalk, al- 
low to settle, decant the liquid, mix the precipitate 
with twice its weight of charcoal powder, dry perfectly 
and fuse at a strong white heat. Fusing the alloy with 
the proper quantity of clean quartz sand at a white 
heat will slag the iron, volatilize the zinc, and, if a little 
copper be added, separate the copper. 

(2) J. A. W. says: 1. I made an electro- 
magnet with 25 feet of the size of the wire sent (not 
insulated with either silk or cotton) on each bobbin, 
with T \ inch round Ulsteriron for the cores; they were 
1M inches long and would hold up 1% lbs. I made the 
magneto-electric engine described on p. 201 Scientific 
American Supplement, using the above magnet, but 
it would not work. What was the matter with the en- 
gine? Was the magnet long enough? How many feet 
and of what number of silk-insulated wire will I need 
to make the engine? A. Make the cores of J^ inch soft 
iron, about 2 inches long,and use enough of No. 28 silk- 
covered copper wire to make the helices an ineh and a 
quarter in diameter. 2. Could I not make one that 
would work a small lathe with about 2 lbs. of wire on 
the magnet? A. No. 3. How would sal ammoniac do 
for the zinc fluid in theBunsen or bichromate battery, 
with two cells of the bichromate battery? A. Dilute 
sulphuric acid is preferable. 

(3) A. H. G. wishes to know (1) the man- 
ner of photo-engraving? A. There are several photo- 
engraving processes in use, generally based on the 
property possessed by certain compounds— as that of 
gelatin with chromic acid— of being insoluble when ex- 
posed in thin films to light. The films maybe spread 
directly on the plate, slightly coated, with wax or as- 
phaltum, and after drying in the darK, exposed under 
the photo-negative; or on transfer tissue, and, after ex- 
posure, transferred to the plate. Treated with hot wa- 
ter the parts of the image unaffected by the light are 
dissolved, leaving in those portions the surface of the 
plate, or waxed surface, bare. The film may then be 
hardened by immersing the plate in alum water, after 
which the exposed surface may be etched with an acid, 
or acid salt (if the plate is of zinc), as sesquichloride 
of iron: first having removed wax or asphaltum with 
benzole. After etching, the image may be removed 
with hypochlorite of lime and boiling water, and the 
engraving perfected. The photograph is usually in line 
drawing. The name of nature-printing is applied to 
several processes. 2. How is nature-printing done?- 
A. You should consult Vogel's " Chemistry of Light 
and Photography." 2. Can the impressions he made in 
guttapercha and paper, instead of wax and plaster? 
A. As we understand you, yes, in some cases. 

(4) A. B. asks how he can have his hair 
restored? It has fallen out in patches all over his head. 
A. The following preparation for stimulating the scalp 
is recommended by Fox: Glycerin 3 drachms, lime wa- 
ter liniment 4 ozs., cantharides — tincture— 3 drachms. 
Brush into the scalp with a stiff nail brush until irrita- 
tion is set up. 

(5) N. S. asks: What is the cheapest man- 
ner of making oil of salmon heads, liver, etc., and 
clarifying or refining same? A, The scrap may he 
thrown into a deep narrow cauldron filled with boiling 
water, and hot steam injected at the bottom for about 
fifteen minutes, transferred to an hydraulic press, and 
what oil there is expressed. The pressed scrap may be 
used as a fertilizer. The oil may be purified by agita- 
tion with hot water containing a few per cent of tannin, 
next with hot water and steam alone, and filtration 
through ar.imalcharcoal; or agitate with a dilute solu- 
tion of blue vitriol and common salt, wash, and filter 
as before. Ordinarily, exposure to sunlight in shallow 
glass-covered trays will bleach it. 

(6) I. C. G. asks : Why does the moon ap- 
pear larger and less brilliant at the horizon than at the 
meridian? A. Larger because of comparison with ter- 
restrial objects; less brilliant because of being seen 
through the denser or more hazy atmosphere close to 
the earth's surface. 

Considering the difference between equatorial and 

polar radii of the earth, it would seem that the flow of 

the Mississippi river from its source to its mouth would 

i be about 2% miles up hill; how is it? A. If " up hill " 

:' means more or less distance from the earth's center, 

I the Mississippi would present the paradox noted; but 

I " up hill " is really elevation above the ocean level— 

which must be taken as the standard. In reality the 

river descends about 2 feet per mile, the elevation of 

the source being some 8,000 feet above the sea level. 

(7) N. W. G. asks: What is the best way 
to bend plow handles? We have some trouble owing to 
their splitting. A. Cut a fine groove around the handle 
and bind them with copper wire. 

(8) J. W. R. asks: 1. How can I make a 
mould for electrotyping from a wood cut, and how is 
it prepared? A. Use wax, melted sufficiently so as to 
take a fine impression of the cut. Dust the mould 
thickly with graphite, and suspend freely in the bath. 
2. What can I do when sufficient copper has attracted 
the mould, to make it ready for mounting on wood 
blocks? A. Fill in the back of the electrotype with 
type metal and turn the edges neatly. 



(9) F. F. W. asks: What will prevent 
black oil (say natural W. Ya.) " Globe A " brand from 
working destructively on a sulphur joint under the bed 
plate of an engine? A. Give the joint a thick coat of 
equal quantities red and white lead mixed with var- 
nish. 

(10) C. D. N. asks: Does a toad throw off 
its skin? A. Yes, at intervals. 

What position, east or west, north or south, is the 
best for the bed of a sleepless person? A. Beds in 
many hospitals are placed north and south, parallel to 
the magnetic meridian. 

1. Whatwill remove the effects of a wasp's sting? 
A. Ammonia. 2. How can we drive wasps from a 
house? A. You might try any insect powder, or smoke 
from burning coffee. 

Can you give me a simple method for illustrating to a 
class of children the movements and phases of the 
moon? A ball hanging on a thread and moving round 
i the head with a candle for the sun is simple, but is 
hardly satisfactory. A. We know of no simpler meth- 
od than that suggested. 

Has the sun any kind of a movement, and what is it? 
A. Three— an axial rotation, a motion about the center 
of gravity of the whole solar system, and a progressive 
motion in space toward the constellation Hercules. 

What is the use of the dominical letter? A. For the 
purpose of determining when Easter falls and for other 
similar problems concerning the day of the week and 
the day of the year. It was early found convenient to 
place the first seven letters of the alphabet in succes- 
sion against the days of the months, putting A to Jan- 
uary 1 and repeating the seven letters as often as ne- 
cessary until December 31. The letter which falls 
against the first Sunday in January will fall against 
every Sunday in the year and thus is the dominical let- 
ter for the year unless it be leap year. Finding the do- 
minical letter enables one determine what day of the 
week a given date in the year is. See introduction in 
Episcopal Book of Common Prayer. 

Does the expression W. by S. (west by south) mean 
west near the south? What does (S. S. W.) south-south 
west, mean? A. W. by S. is the first point of the con- 
pass to the southward of due west, and S. S. W. is the 
second point to the westward of due south. Other 
questions have been repeatedly answered in back num- 
bers. 

(11) W. K. R. asks: Would it be practica- 
ble to make a small steam boiler, 20 x 30 inches, of gal- 
vanized iron? If so, what thickness of iron would be 
required, and at what pressure would it be safe to run 
it? A. Such construction is very common. If the iron 
is % inch thick, a safe working pressure will be about 
50 lbs. per square inch. 

(12) Z. B. says: A. and B. are building an 
18 inch pipe that is to have a fall of 60 feet. B. main- 
tains that if the pipe is made taper, that with the same 
sized outlet he will have more pressure than if the pipe 
is 18 inches diameter the entire length. A. says not. 
Which of the two is right? A. We think A. is right; 
but the meaning of the question is not very clear as it is 
expressed, 

(13) L. J. B. asks: Which, on a half mile 
curve of railroad track, is the longest rail, the inside or 
outside, or are they equal in length? A. The outside. 

(14) F. E. C. asks: Is the point of cut-off 
equalized in the stationary engine? If so, how? A. It 
can be equalized by allowing a variation in the steam 
lead at the two ends of the stroke. 

(15) H. M. A. says: I think of running a 
1 inch pipe from my 30 horse power boiler into and up 
a 70 feet brick chimney, and attaching a whistle there- 
to. Would the apparatus be safe as a lightning con- 
ductor? A, Certainly not. Such attachments should 
terminate in the ground; never in the structure they 
are designed to protect. 

(16) J. E. C. ask: Will I have to pay a 
government license to run a small skiff with a small 
engine on the Chemung river, which is not navigable 
or used for any commercial purpose? A. The steamers 
coming under the provision of the law are those " nav- 
igatingany waters of the United States which are com- 
mon highways of commerce, or open to general or com- 
petitive navigation," and " all coastwise sea-going ves- 
sels, and vessels navigating the great lakes" (ex- 
tracts from sections 4400 and 4401 of the Revised Stat- 
utes of the United States). 

(17) J. E. L. asks for a simple and easy 
way to set a safety valve on a steam boiler, or how to 
go to work to find where to hang the pea? A. Take off 
the lever, balance it on a knife edge, and observe how 
far the point at which it balances is from its fulcrum. 
Lay off this distance from the center of a bar of uni- 
form section. Place the center of this bar on a knife 
edge,lay off from the center, on the opposite side, a 
distance equal to the distance from the center of the 
valve stem to the fulcrum. At this point attach the 
valve and a weight equal to the pressure acting on the 
valve when it is to open. Attach the lever at the first 
point marked, and move the pea along the bar until it 
is balanced. See also question (9), p. 236. 

(18) W. H. C. asks (1) how to take the 
tubes out of a locomotive boiler when the tubes are 
badly covered with scale, produced from lime water, 
without injuring the tube sheets? A. The tubes must 
be cut loose from the sheets, and then they can be 
drawn out by inserting rods in them, each rod having 
a washer at one end, and a thread at the other, passing 
through a crowfoot placed against the sheet. 2. Is 
there a scale extractor that will remove the scale from 
the tubes by using it in the boiler before undertaking to 
take the tubes out? A, The scale may be softened by 
filling the boiler with fresh water, heating it and then 
allowing it to cool slowly. If there is much scale, it 
may be very difficult to remove the first tube, but after 
that is out, a tool can he introduced to clean the second 
tube. 

(19) A. H. asks how many feet the earth 
varies from a straight line per minute in its orbit? A. 
Considering the earth's orbit as a circle of average ra- 
dius 91,500,000 miles, the variation would be roughly 700 
miles, or 3,696,000 feet per minute. 2. Also how many 



foot lb>. of velocity it is supposed to have? A. About 
35 thousand million trillions of foot tons per minute. 

(20) W. P. R. asks how shoemaker's wax 
is prepared? A, Beeswax, 8 ozs.; tallow, 1 oz. ; melt 
and add powdered gum arabic, 1 oz., and lampblack to 
color. We know of no special uses, 

(21) N. A. W. asks for combination colors, 
not aniline, for wool goods, for green, blue, red, black, 
and yellow? A, Black for 50 lbs.— Prepare with 234 
lbs. of chrome; boil )4 hour and wash in two waters. 
Dye with 20 lbs. logwood and 2 lbs. fustic. Boil ^ 
hour: 1 water, then a slight sour moderately warm; 1 
cold water and finish out of a warm one softened with 
a little urine. Yellow for 40 lbs.— 2)4 lbs. bark, 2 lbs. 
tartar, 2 quarts muriate of tin. Enter at 150° Fah.; 
boil 30 minutes. Grass green for 50 lbs.— Boil 20 lbs. 
fustic, 7 lbs. extract of indigo, 1J^ lb. tartar, 3 gills 
sulphuric acid. Scarlet for 50 lbs.— Boil 4 lbs. cochin- 
eal and 1% lbs. of bark. Add 3 lbs. tartar, 2 quarts 
scarlet spirits. Enter at 200° Pah.; boil 1 hour, wash 

; well. Sour before dyeing either cold or warm. Blue 
\ for 50 lbs. — 1 gill sulphuric acid, 3 ozs. extract of indi- 
■ go, 1 lb. alum. Enter cold with one half of the ex- 
: tract; give the other half when the boiler warms. Bring 
! to the spring. 

(22) C. E. S. asks; What chemicals maybe 
used for writing on colored paper which will take the 

: color out, leaving a white line where the ink touches? 
A, 1 part muriatic acid and 20 parts starch water. Very 
dilute oxalic acid may also be used. Write with a stee 
pen. 

(23) O. B. M. asks: What is the best and 
cheapest way to make lampblack? A. A conical funnel 
of tin plate, furnished with a small pipe to convey the 
fumes from the apartment, is suspended over a lamp 
fed with oil, tallow, coal tar or crude naphtha, the wick 
being large and so arranged as to burn with a full 
smoky flame. Large, spongy, mushroom-like concre- 
tions of carbonaceous matter form at the summit of 
the cone, and must be collected from time to time. The 
funnel should be united to the smoke pipe by means of 
wire, and no solder should be used for the joints of 
either. 

(24) F. D. asks for a recipe that will re- 
move rust, grease, and dirt from a gun barrel? A. Try 
turpentine. 2. Also a recipe to prevent the barrel from 
rusting when exposed to the weather? A. See reply to 
L. S. W., this issue. 

(25) J. M. asks: What is rubber cement, 
and how to soften clothes wringer rolls, so that in put- 
ting them on they will not fit so tight ■ as to rub all the 
cement off the spindle? A, Rubber cement is gutta 
percha dissolved in bisulphide of carbon. Try dipping 
the rolls in hot water. 

(26) A. M. C. asks for a recipe for polish- 
ing shells, such as tortoise and sea shells? A, Marine 
shells are cleaned by rubbing with a rag dipped in hy- 
drochloric acid till the dull outer skin is removed,wash- 
ingin warm water, drying in hot sawdust and polishing 
with chamois leather. Those shells which have no nat- 
ural polished surface may either be varnished or rubbed 
with a little tripoli powder and turpentine on wash 
leather, then fine tripoli alone, and lastly with a little 
fine olive oil, bringing up the surface with chamois as 
before. 

(27) C. E. H. asks: What is the best article 
to use in connection with sal soda in the manufacture 
of washing crystal? A, The alkaline matter is reduced 
to a coarsepowder and stirred up with liquid size, or 
with a decoction of linseed, Irish moss or British gum. 
It is then dried and crushed. 

(28) Several correspondents inquire what 
relations parts specified in a recipe bear to the weights 
of the ingredients. We have repeatedly explained that 
parts mean " parts by weight." Thus a cement for 
cracked wood is composed of 1 part slacked lime paste 
and 2 parts rye meal— that is, any given weight of the 
paste and twice that weight in rye meal. 

(29) L. S. W. asks for a formula for practi- 
cal use, to prevent small articles of iron or steel from 
rusting? A. Warm the iron or steel and rub. it with 
clean white wax. Heat again until wax is absorbed— 
thenrubover with a piece of serge. 

(30) F. G. asks: What kind of varnish is 
used, and how prepared, to varnish chromos, etc.? A. 
Any good picture varnish will answer for chromos. A 
coat of clear size is usually first applied. 

(31) I. M. H. asks: What will preserve 
rope, on flag pole, from rotting, and at same time be 
flexible? A. Tar the rope or oil it with whale oil. Paint 
the pole with white lead. 

(32) T. P. G. asks for a cement that will re- 
sist the action of vitriol, to coat pickle troughs? A. 
Use a concentrated solution of water glass. 

(33) W. H. N. asks: What causes the dif- 
ferent shades of gold jewelry, some being deep and 
others pale yellow? A. The different alloys used affect 
the color. Thus where silver alone is used with gold a 
green tinge results; copper alone produces a red tinge; 
but the copper and silver are more commonly mixed in 
one alloy, according to the taste of the jeweller. There 
are various mixtures for heightening the color of gold. 
For red gold use 4 ozs. melted yellow wax, and add in 
fine powder 1% ozs. of red ocher, 1J^ ozs. verdigris cal- 
cined till it yields no fumes, and \fa oz, of calcined 
borax. Mix well together, dissolve in water, and use as 
required. Etruscan gold coloring is obtained from a 
mixture of alum, 1 oz.; table salt, 1 oz.; saltpeter, pow- 

i dered, 2 ozs.; and hot water sufficient to make the solu- 
tion when dissolved about the consistence of thick ale; 
then add sufficient muriatic acid to produce the color 
desired. The article to be colored should be from 14 
to 18 carats fine of pure gold and copper only, and free 
from coatings of tin or silver solder. 

(34) J. W. S. asks for a cement for uniting 
leather and cloth nearly or quite waterproof? A. Dis- 
solve gutta percha in bisulphide of carbon to thickness 
of molasses. Press theparts well together. 

(35) D. R. E. asks for a glossy paint that 
will not taste in water pails? A. Use paint prepared 
with water glass. 
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(36) T. L. D. and other correspondents ask 
what should be the proportion of core to wire fti mag- 
nets for an electro-motor, and what size wire should be 
used? A. Core and wire should weigh the same. No. 
16 gauge (American) wire is commonly employed. 

(37) M. S. asks how to wind wire on the 
cores of a number of electro-motor magnets? A. 
Fasten in the toolpost of a lathe a piece of iron having 
a groove cut in it to receive the wire. Set the change 
gearing for the screw feed of the lathe to the pitch of 
thread corresponding to the thickness of the wire. 
Wind the magnets by running the lathe in one direction 
and reverse the motion of feed at each traverse. 

(38) P. L. F. asks how to deodorize rubber? 
A, Cover the articles with charcoal dust, place them in 
an enclosed vessel, and raise the temperature to S4° 
Fah., and let it remain thus for several hours. Re- 
move and clean the articles, when they will be found 
free from odor. 

(39) J. S. says: I have a quantity of pure 
rubber ■% inch thick, that has been used for thumb cuts 
for taking the hair from skins, such as beaver, nutria, 
etc. Can you tell me what I can do with the rubber, as 
it is all pure? I want to melt it and run into moulds 
for making the same kind of thumb cuts again. A. 
Cut the rubber into small pieces and place in the pro- 
portion of 100 lbs. in a well closed boiler with 10 Ids. 
bisulphide of carbon and 4 ozs. absolute alcohol, well 
stirred; then clo3e the ooiler and leave the material to 
soak for a few hours. It becomes a soft doughy mass, 
which, after being ground and kneaded, is fit to be 
formed with any shape, when the solvent will evapor- 
ate. 

(40) M. T. wants to know the proper weight 
of a chipping hammer, and how long the handle should 
be? A. Weight 1% lbs. for heavy chipping, 1 lb. f:>r 
light chipping; length of handle 15 inches. 

(41) L. G. A. says: My sledge hammer 
comes off its handle; how can I prevent this? Iron and 
wood wedges do not answer. A. Make the eye of the 
hammer smallest in w-dth at the middle, when either a 
wooden or iron wedge will hold it permanently. 

(43) B. F. asks: What is the best material 
forgrinding brass plugs? A. The burnt sand from the 
middle of a brass casting core. 

(43) H. N. M. asks: How can I prevent 
taps from splitting and hardening? A. Heat the water 
in which they are quenched to 100°. 

(44) H. E. M. asks: What material can I 
use to braze a brass flange on a copper pipe? A. Com- 
mercial brazing spelter mixed with borax and water. 

(45) J. R. inquires for a good waterproof 
varnish for harness? A.India rubber, J^ lb.; spirits 
turpentine, 1 gallon; dissolve to a jelly, then take hot 
linseed oil equal parts with the mass and incorporate 
them well over a slow fire. 

(46) E. T. C. asks: How can I take old 
wine and fruit stains out of linen? A. Kub the part on 
each side with yellow soap. Then lay in a mixture of 
starch in cold water very thick, <md expose the linen to 
the sun and air till the stain comes out. If not re- 
moved in three or four days, rub that off and renew 
the process. When dry, it may be sprinkled with a 
little water. 

(47) T. B. asks: What will temper steel when 
the metal will not temper readily when dipped at red 
heat? A*— Add salt to the water. 

(48) M. C. asks how to caseharden nuts? 
A. Finely powder prussiate of potash. Get the nuts 
red hot, coat them with the powder, put them again 
in the fire until the powder fuses, and then dip them in 
water. 

(49) E, T. L. asks how he can test to dis 
cover whether his planer planes true? A. Take a fine 
finishing cut on a long casting, turn the casting on its 
edge and adjust it to touch the point of the tool at each 
end. Then try the point of the tool in the middle, 
when any hollowness or roundness will become at once 
apparent. 

(50) A. F. inquires how he can cut out a 
deep, square, small hole, true? A. By drifting with a 
square serrated hardened steel plug driven through with 
a hammer. Lubricate freely. 

(51) F. S. asks for a varnish to restore faded 
rubber goods? A. Use black japan varnish diluted with 
a little linseed oil. 

(52) M. C. H. asks for the best manner of 
cleaning watch pinions? A. Pith from the stalk of the 
common mulleri is the best material, and is better than 
.cork. It should be obtained from the dry stalk in 
winter. 

(53) B. R. asks what the "liquid foil" is that 
is used for silvering glass globes? A. Lead, 1 part; tin 
1; bismuth, 1. Melt, and just before it sets aid mer- 
cury 10 parts. Pour this into the globe and turn it rap- 
idly round. 

(54) M. C. asks for a recipe for liquid black 
lead polish? A. Black lead, pulverised, 1 lb.; turpen- 
tine, 1 gill; water, 1 gili; sugar, 1 oz. 

(55) I. L. asks: Will carbon points do to 
use in a brace, to mark sheet iron through a templet, to 
make a mark same as a center punch? A. Yes. 

(***) R. J. F. asks if the pendulum can be 

accelerated one second per day, by putting on an ounce 
weight? A. Not without virtually shortening the pen- 
dulum, that is, by a different distribution of the weight 
on the bar. For pendulums of the same length, the 
time of oscillation is independent of the nature or 
weight of the material— pendulums of metal, glass or 
wood, all being of the same length, under like condi- 
tions will oscillate in the same period of time. 

(57) C. H. D. says: I have a machine for 
running emery wheels, the boxes of which are so worn 
by continua 1 use as to need re-Babbitting, though the 
shaft is still smooth and good. Can you give directions 
for doing this in the most approved way? A. First set 
the shaft up in its place, close up the ends of the bear- 



ing with putty, and pour the lower half of bearing, the 
Babbitt- being at a low red heat, and there being a small 
piece o. rosin placed beneath the shaft to make the 
Babbitt flow well. Then put a piece of paper on the 
joint of bottom bearing, put on the cap, stop up the 
end with putty, and pour the Babbitt through the oil 
hole. It will aid the flow of the Babbitt to heat the 
shaft. 

(58) J. E. G. asks how to temper gun lock 
springs? A. Make the springs red hot and cool them 
off in water, then fry them in lard oil over a fire until 
they will blaze freely. 

(59) O..L. asks if there is anyway to re- 
move old grease that has become hard and dry on the 
bright parts of oiir engine? A. Scrape off the grease 
with a triangular scraper. 

Also for a good recipe for making a cement to fill the 
holes and seams of millstones? A. Try crushed stone 
grit 20 parts, litharge 2 parts, quicklime 2 parts. Mix 
with linseed oil. 

(60) M. L. C. asks for a good paint for 
blackboards? A, Mix together common glue, 4 ozs.; 
flour of emery, 3 ozs., and just lampblack enough to 
give an inky color to the preparation. Dissolve the 
glue in \y 2 pints of warm water, put in the lampblack 
and emery, stir till th^re are no lumps, and apply to 
the board with a smoothly rolled woolen rag. Three 
coats are needed. 

(61) F. T. asks how to remove burrs easily 
from the heads of cold chisels? A. Rest the head upon 
a block of iron and strike the burrs from the under 
side, andthey will break readily andeasilyoff. 

(62) M. H. inquires how he can true up his 
carpenter's grindstone? A. Use a % inch bar of iron or 
a gas pipe for a turning tool, held below the center of 
the stone. 

(63) E. T. P. wants to know how to remove 
rust from small hollow castings? A. Dip in dilute sul- 
phuric acid, 1 part of commercial acid to 10 water: 

i wash in hot lime water, and dry in the tumbler with 
dry sawdust. 

(64) M. T. says: How can I reduce the 
elasticity of a bar spring? A. File off a very thin 
scale from the surface. 

Minerals, etc. — Specimens have been re 
ceived from the following correspondents, and 
examined, with the results stated: 

C. A. S.— The asbestos is of good quality, and will 
bring a fair price in the market. Asbestos is used for 
fireproof feltings, varnishes, ce nents, paints, for 
engine and boiler packing, and in the manufacture of a 
fireproof cloth and paper, etc. . Dealers will address 
you. — S. D. H.— It contains large percentages of copper 
and zinc, and small amounts of iron, antimony, and al- 
umina. The natural occurrence of this alloy (brass) is 
i doubtful. You should send larger specimens and fur- 
ther particulars if possible.— C. P.— Send a sample cf 
the magnesia salt.— O. F. F.— The sulphide contains a 
little copper, nickel, and arsenic. Silver was not de- 
tected. It is not of much value. 



HINTS TO CORRESPONDENTS. 

We renewour request thatcorrespondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries fail to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentabil i ty 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all; but we generally take pleas- 
ure in answering briefly by mail, if the writer's address 
is given. 

WANTS AND BUSINESS INQUIRIES. 

Almost any desired information, and that of a busi- 
ness nature especially, cac be expeditiously obtained 
by advertising in the column of "Business and Per- 
sonal," which is set apart for chat purpose subject to 
the charge mentioned at its head. 

"We have received this week the following inquiries, 
particulars, etc., regarding which can probably be elici- 
ted from the writers by the insertion of a small adver- 
tisement in the column specified, by parties able to sup- 
ply the wants: 

Who makes electric lights? 

Who sells carbon points? 

Who manufactures ornamental iron work, such as 
brackets? 



OFFICIAL. 

INDEX OF INVENTIONS 

FOB WHICH 

Letters Patent of the United States were 
Granted In the Week Ending 

October 16, 1877, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents."] 

A complete copy of any patent in the annexed list 
Including boththe specifications and drawings, will he 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co., 37 Park Row, New York city. 

Agricultural boiler, J. Carson 196,112 

Air-compressing apparatus, J. B. Root 106,253 

Ammonia soda process, E. Solvay . . 196,259 

Animals from stalls, releasing, S- B . Martin 196,242 

Axlegage, "W. C. Carlton .., 196,071 

Baling press, H. S. Laird 196,156 

Baling press, Z. Phillips 196,249 

Belt fastening, A. C.Tyler 196,273 

Belt tightener, G. Greene 196,222 

Bevel, square, compasses, etc., "W.E. Brock .... 106,188 



Blow-pipes, cleaning glass from, R.G.Hemingray. 196,092 

Boiler cleaner, T . O. Kemp (r) 7,916 

Bolting gage, G. VV. Church 196,074 

Boot and shoe, T. J. Greenwood (r) 7,912 

Boot and shoe crimping apparatus, P. Fischer. 196,079 

Boot and shoe peg or fastening, J. Ash worth 196,179 

Boot, gaiter, P. Fischer 196,180 

Booting jack, H. P.Chaplin 196,073 

Bottle, salt, C. P. Crossman 196,076 

Brick machine, Henderson & Rhodes 196, 118 

Brick, tiles, lime, etc., air blast kiln, H.W. Adams "96,105 

Bridge, tubular, G . E. King 196,154 

Bridge, O. 1\ Webster 198,277 

Brush, J. P. Poland 196,167 

Button swivel. N. Brooks 196,135 

Can for transporting liquids, J. Graves 196,n83 

Candlestick, J. Failing 196,145 

Car coupling, A. Burbee 196,111 

Car coupling, N. N. Spafford 196,129 

Car coupling, G. N. Theegarten 196,267 

Car starter, J. P . Zimmerman — 196,282 

Cars, rail cleaner for, G. & S Isaacs .....196,150 

Card teeth, removing, A. A. Brackett. 196,1 33 

Carpet sweeper, Downer & Kampf 196,201 

Chair, oscillating, E . E. Fisher 196,208 

Check row and drill planter, J. F. Champlin 196,072 

Cheese press, W. H. Ahrens 196,176 

Churn, J. B. Guinn 196,223 

Churn, S. L. Stuart 196,264 

Churn, D. a. Vedder 196,170 

Cigar lighter, J. N. Clawson 196,194 

Coffee roaster, N. Harris 196,225 

Coffee roaster and cooler, J. B. Underwood 196,274 

Coin deteoter, counterfeit, W. H. Rice 196,168 

Commode, odorless, T. W. McKeever 196,158 

Compound engine, J. Fish... 196,207 

Cooker, steam, A. A. Brooks 196,069 

Copying book, manifold, Ellis & McDonald 196,144 

Copperforboilers, preparing, A. O'Neill (r) 7,913 

Corkscrew, G. Havell 196,228 

Corset steel, H. I. Gould 196,221 

; Cotton gin feeder, S. J. Dorris 198,199 

! Cotton scraper, C. W. McMurry. 196,244 

i Dentifrice, E. G. Ward 196,275 

Door spring, G. S. Knapp 196,095 

Drawer pull, D. J. & W. A. Clark 196,193 

Drill chuck, C. Elterich 199,205 

Drive chain, W. D. Ewart 196,115 

Dry measure, J. T. Capewell 196,192 

; Earth's axial rotation, illustrating, C. Mancel 196.239 

Elevator, D. S. Bailey 196,107 

Feed bag, J. Weir ... 196,279 

Fence, L. B. Richardson 196,251 

Fence, post, E. Willcuts 196,175 

Fence support, J. R. Hall 196,086 

Fifth wheel, W. Fisher (r) 7,917 

Fire apparatus, J . L. Hastings 196,089 

Fire escape, H. K. & Z. Warner 196,172 

Fire iron holder, E. E. Stow 196,108 

Floor cloth, manufacture of, J. H. Hay ward 196,147 

Flower bracket and stand, T. J. Lambert 196,096 

Fluting machine, H. B . Adams 196,066 

Food for stock, steaming, A. Newkirk 196,162 

Fruit basket, M. Tf & O. A. Stray (r) 7,915 

Furnace, reverberating, J. Morrison 196,246 

Furnaces, stoves, etc., grate for, W.H.Warner... 196,171 

Game board, parlor, G. Distler 196,114 

Gas regulator, I. Cook 196,196 

Gas regulator, J. C. Schooley 196,255 

Gate. I. Manker 196,097 

Gate, M . J. McPherson 196,159 

Gate, farm, H. Recher 196,101 

Governor for steam engines, Kurten & Kramer. . . 196,236 
Grain, etc., separating stones, etc., J . Arbuckle. . . 196,178 

Grass cutter and rake, J. H. Stump 166,265 

Grindingmachine die, J. A. Bidwell 196,183 

Grinding mill, D. C. Newell 196,100 

Harness for breaking horses, C. H. Bowin 196,132 

Harrow, W. H. Hatfield 196,090 

Harvester, J. Pine (r) 7,914 

Hat-pouncing machine, F.R.& S.R. Going 196,218 

Hat-pouncing tool, F. R. Going 196,217 

Heaters, chimney attachment for, A. Young .. . . 196,281 

Hinge for window blinds, lock, D. W. Beal 196,181 

Hog-scraping machine, R. C. Tompkins 196,269 

Hoisting jack, W. A. Greenleaf 96,117 

Horse collars, stuffing, L. H. Kindy * 196,122 

Horseshoe nail finishing machine, R. Hersey 196,227 

Hose nozzle, Gilchrist & Anderson 196,216 

Hydraulic engine, rotary, J. Talley, Jr 196.266 

i Hydraulic press, F. S. Kinney 196,233 

I Ice runs, adjustable switch for, H.F.Dernell 196,141 

! Indicating the force of blows, H.J. Blakeslee .. .. 196,110 

! Inhaler, W. Boekel 196,185 

Inhaler and respirator, IS. Emery. 196,206 

Insect destroyer, E. H. Fordtran 196,211 

Insect-destroying composition, J. M. Madding ... 196,124 

: Knife and butter extractor, J. N . Parker 196,164 

Labels, machine for gumming, L. Morganthau . ■ . 196,161 

Lamp wick, mineral, C. F. A. Hinrichs 196,148 

I Last, J. R. Jacques 196,151 

Lathe, jeweler's, J. A. De Vries 196,077 

Lathe, watchmaker's, C. Hopkins 196.228 

Leather-splitting machinery. Dancel & Smith 195,197 

Level and square, combined spirit, J. E Kitchen 196,234 

Lightningrod, G. S. Knapp 196,235 

Lime and magnesia, hypochlorites of, E. Solvay. 196,258 

Loom, hand, Clements & Cagle 196,137 

Loom picker, Brennand and Hampson 196,134 

Match splint machine, Underwood and Holllday. 196,181 I . 

Mower, lawn. T. D. Marsh 196,241'* 

Mowing machine, Loweth, Howe, and Labare — 196,238 

Nail feeding and driving, B . F. Bergh 196,108 

i Nut lock and washer for bolts, D . Cumming 196,113 

i Ori crusher, P. W.Gates 196,082 

;' Ore washing and amalgamating, J. H. Wilhelm.. 196,174 

Or£s, amalgamating, Forster & Firmlin 196,212 

Packing for oil wells, water, J. P. & S. H. Gordon 196,220 

Packing for piston rods, etc., E. Holt 196.119 

Padlock, permutation, G. Hamilton 196.224 

Pantaloons, shaping, G. Franke — 196,214 

Paper-folding machine, R. A. Connell 196,075 

Paper, machine for parchment, W . Martin 196,098 

Paper placer, A. F. Gerald 196,215 

Pen, drawing, B.Perry 196,166 

Pipe and hose coupling, T. Addison 196,104 

Pipe coupling, H. Guyer 196,084 

Plane, bench, L. Bailey 196,068 

\ Planter, corn, A. F. Hammond . 196,146 

'< Planter, corn, A . C . Kent 196,121 

Planter, hand corn, S . T. Ferguson 196,078 

; Plants, cover for, S. J. Pardessus 196,165 

I Plated ware, S. W. Babbitt 196,180 

| Plow, T. A. Blanchard 196,184 

Plow attachment for fertilizers, W. P. Brown.... 196,190 

Plow point, reversible, C. W. Jenkins 196,232 

Plows, rotary cutter and shield for, W. H. Mellon 196,160 

Posthole digger, J. A. Cluxton 196,195 

' Printing roller, calico, J Hope 196,149 

Propeller, vibrating, S . Marden 196,240 

Propelling wheel for vessels, buoyant, L. Brown. 196,136 

Pulley block, C. B. Bristol 196,187 

Pulley for ropes andbands, guide, G. H. Reynolds 196,250 



Pump, E. McCoy 

Pump rod adjuster for oil wells, A. H. Jarecki. . . 

Pump, steam and vacuum, G. Hambruch 

Railroad switch, Stukenborg & Bell 

Range, J . H. Kite ,, 

Rein holder and whip socket, J. W. Weddel 

Resawing machine, J . Lamb 

Roadscraper, J. H. Edmondson 

Roller for wire rope tramway, S. Haigh 

Roller, seaming, F . A . Walsh 

Rowlock, adjustable, W . B. Padgett 

Safe and vault doors, spindle for, J. White 

Salicylic acid, purifying, E . Schering 

Sash holder, Z . Curtis 

Sash holder, D. F. Keeffe 

Sawmill dog, G. W. Rodebaugh 

Scales, pen for, A. E. Karsner 

Scoop, weighing, M. L. Mery 

Settee, C. E. Petterson 

Sewing machine, J. E. A. Gibbs 

Sewing machine bobbin winder, W. Duchemin .. 
Sewing machine gathering device, G. H. Dimond 
Sewing machine needle setter, L. S. Newcomb . . . 

Sewing machine, Febvre, Pouget, & Bonniot 

Sewing machine take-up mechanism, J. L. Follett 

Shoe, G. Francis 

Shoe and shoe fastener, G. R. Bickers....' 

Show case, Armstrong & Tyrrel 

Silver, separating, A . K . Eaton 

Silver ore, reducing, C . A . Stetef eldt 

Skate, roller, R. Hutton 

Soldering iron, H. Stevens 

Stamp mill feeder, C . C. Stevenson 

Station indicator, W. E. Schneider 

Steam engine, rotary, W . C . Thompson 

Steam engine, triple cylinder, P. Brotherhood . . 

Steam trap, G. W. Blake 

Stone compound, artificial, Goodrich & Spain 

Stone-planing machine, Hamilton & Frasi 

Stopper fastener, J . L. Stewart 

Stove, cooking, A. V. Callahan 

Stove, cooking, Troutman & Green 

Stove grate, D. W. Smith 

Stove, lamp, M. L. Hull 

Stud for fastening gloves, etc., W. H.Douglas... 

Sulky, trotting, W. J. Donley 

Table, adjustable, G. H. Dyett 

Table leg support, N. A Hull 

Tanning compound, F. Funke 

Telegraph, quadruplex, H . C. Nicholson 

Thill coupling, J. W.Anderson 

Tobacco, labeling plug. It. Lottier, Jr 

Tool holder, Olmstead & Ketcham 

Traction wheel, B. Yoch 

Truck, railway, J. Cleminson 

Truss, elastic, Tyer & Home 

Valve for steam engines, rotary, P. Brotherhood 

Valve, safety, R. C . Anderson 

Vault cover and ventilator, E. P. Hoyt 

Ventilator, P. Mihan 

Wagon tongue and double tree.Hawkens & Wetzel 

Washing machine, A. M. Cornelius 

Watch key, adjustable, J. S. Birch Cr) 

Watch, stem-winding etc., H. M. Robottom.' 

Whiffletree coupling plate, J. Ives 

"Whiskey andspirits, aging, H. C. Johnson 

Wind wheel and waterpower, A. Snook 

Windmill, A. M.Abbott 

Window catch, burglar alarm, H. B. Schureman. 

Window, double, Boyden & Warren 

Wool, separatingvegetablematter, G. Sirtaine . . 

Wrench, B. C . Bradley (r) 

Writing instrument, C. H. Trask 



196,243 
196,231 
196,088 
196,263 
196,123 
196,278 
196,157 
196,143 
196.085 
196,276 
196,163 
196,173 
196,254 
196,140 
196,153 
196.102 
196,152 
196,245 
196,126 
196,116 
196,203 
196,198 
196,247 
196,209 
196,210 
196,218 
196,182 
196,067 
196,204 
196,262 
196,230 
196,130 
196,261 
196,169 
196,268 
196,070 
196,109 
^96.219 
196,087 
196,260 
196,191 
196,271 
196,127 
196,120 
196,200 
196,142 
196,203 
196,093 
196,081 
196,248 
196,177 
196,237 
196,125 
196,280 
196,138 
196,272 
196,189 
196,106 
196,229 
196,099 
196.091 
196,139 

7,911 
196,252 
196,155 
196,094 
196,128 
196,065 
196,256 
196,186 
196,257 

7,910 
196,270 



DESIGNS PATENTED, 
10,274.— Hat and Coat Racks.— J. R. Palmenberg, 

New York, N. Y. 
10,275.— Cigar Box.— G. Fuchs, New York, N. Y. 

10,276.— HANDLE FOR POTTERY OR GLASS WARE.— T. 

Haviland, New York, N. Y. 
10,277.— Dessert set.— W. J. Miller, Chlcopee, Mass. 
10,278.— Inkstand Base.— B. Brower.New YorkN. Y. 



[A copy of any of the above patents may be had by 
remitting one dollar to MUNN & Co., 37 Park Row, New 
ork city."] 



Sftitnixixt JtmeriGuu 

The Most Popular Scientific Paper in the World. 
THIRTY-SECOND YEAR. 



Only $3.20 a Year includiiigPostage. Weekly, 
52 Numbers a Year. 



This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful informatiou, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc, 

AU Classes of Readers And in The Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for ont year -52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of The ScientificAmeri- 
dan will be supplied gratis for every club of five subscrib s 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters, 
and make all orders, drafts, etc. , payable to 

MUNN & CO., 
37 Park Row New York. 



© 1877 SCIENTIFIC AMERICAN, INC 



November 24, 1877.] 
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I .a side I'airo, each insertion - - -75 cents n line. 
Back Page, each insertion- - - - &1 .00 a line. 

jongravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
iisemsnts must be received at publication office as early 
as Friday morning to appear in next issue. 

HtHfly EecfliieiM Br flu Scientific American. 

STEOKOLY ETO2SED EY THE ODUEIES-IOUKKAL, 



10,000 COPIES SOLD!! 

Allen's Useful Companion 

AND 

ARTIFICER'S ASSISTANT. 

A work ofGREAT VALUE to INVENTORS, MODEL MAKERS, 
MACHINISTS, MECHANICS, ENGINEERS, ARTISANS and 
APPRENTICES. SIZE 8\i*6 INCHES. Contains 700 PAGES , 
300 ILLUSTRATIONS and DIAGRAMS, andembraces th emost 
VALUABLE COLLECTION of NEW and RELIABLE RECIPES, 
PROCESSES, TRADE SECRETS, TABLES, Ac, ever published. 
THE NUMBER OF WHICH EXCEEBS 6000. Handsomely 
boundinCloth,with GILT BACK andSIDES. This book WEIGHS 
2J_ POUNDS. WE PAY 21 CENTS POST AGE on EACH COPY 
BENT BY MAIL. (An idea of its size can be formed from the above.) 

The Scientific American says of this work : 

" This is undoubtedly the cheapest work of the 
" hind ever published. It contains 700 pages 
"of closely arranged matter. The author and 
"compiler has covered very extensive ground f 
** and the recipes and instructions are carried 
"down to the latest date," 

In their "Answers to Correspondents," the Louis- 
ville Courier-Journal strongly recommends this 
work, as follows: 

"■ This is no catchpenny publication. It is a 
■* booh that every reader should possess. It is 
*' beautifully printed and bound / contains 700 
* l pages, largely illustrated. By applying to the 
** Empire State Pxiblishing Co., _Vew York, you 
"will get a valuable work, and thank us for 
" putting you on the track of it." 

Among the multitude of subjects of wb.ch it treats, -will be found 
the following : Telegraphy, of which It Is a perfect self-instructor, 
teaching the construction, manipulation and management of Instru- 
ments, Batteries, Wires, 4c, Reading by sound, The Learner's In- 
strument, How to learn telegraphy at home in a short time. One 
Hundred and Fifty valuable Mechanical Movements, Illustrated and 
Explained. Information concerning Patents; how to obtain them. 
Tuning the Pianoforte, Organ, Melodeon, a complete self-instructor, 
Watchmaking, the whole process of manufacture in dot \il. Watch- 
makers' Train Tables. Directions for the construction anil management 
of Engines, B ilers, Gauges, Valves, 4c. Duties of Engineers. Ce- 
ments for Steam work, Compositirn BoilerCovering, Steam packing, 
Scale preventatives, Polish for bright work; Useful hints for Millers 
and Millwrights; Saw Mills and Shingle Machines, Rulesfor speed 
of WheelSj Pulleys, Drums, Circular Saws, 4c; Saw filing, ful_ 
directions ; Mending Broken Saws, Shafting, Belting; GearCutting, 
Bevel Gears, Friction Paper Pulleys, Screw work, Planing, Boring, 
Turning, Finishing, 4c; Making and Tempering Railway and Car- 
riage Springs, Saws, Axles, Steel Ploughs. Files, Taps, Reamers, Cold 
Chisels, Marble and Stone Cutters' Tools, Stone Drills, Dies, Mill 
Picks, Edge Tools, Scissors, Razors, Scythes, Gun Lock Springs, 
WatchSprinRs; Emery Wheels, differentkinds; Tempering Liquids, 7 
kinds; MetallicTemperingBiUli ; Case Hardening, 6 ways ; to Restore 
Burnt Steel, 4 ways ; Annealing Steel, 4c. To toughen and Improva 
poor Steel and Iron; to Reduce Oxides; Alloys for Gold, Silver, 
Brass, Bronze, German Silver, 4c, 350 kinds ; Solders, 75 kinds; 100 
Compositionsior Locomotives, Crgan Pipes, Pumps, Telescopes, Plated 
Goods, Gongs, Cymbals, Metals, 4c., 4c. ; 26 receipts for Tinning, 
Blueing, Galvanizing, Coppering, Brassing, Zincing, and Enameling 
on metals ; 77 receipts for Bronzes, Dipping Acids, lacquers, Paints, 
Japans, Ac, for metal work. Bronze Powder, 9 kinds 34 receipts for 
Coloring, Gilding and Plating; 375 very valuable receipts for Watch, 
Chronometer, Clock and Jewelry work. Over KM reliable processes 
for Iron, Steel, Saw, Tube, Chain, Anvil, Sewing Machine, Gas fixture, 
and Fire-arm Manufacturers, Master Mechanics, Machinists, Engi- 
neers, Blacksmiths, Horseshoers, Carriage Makers, Iron, Brass, Type 
and Bell Founders, Pattern Makers, Refiners, Gunsmiths, Cutlers, 
Millwrights, Coppersmiths, Gas and Steam Fitters, Plumbers, Marble 
workers, Opticians, Die sinkers, Stencil cutters, 4c. Glass, Glass 
Staming, Etching, and ChinaDecoration, 50 receipts. To Gild Glass 
Signs, Sways: Stains for Wood, Polishes, Wood filling, Oil Finishes, 
100 kinds. 500 receiptsfor House, Sign,Ship, Carriage and Ornamental 
Painters, Grainers, Cabinent and Musical Instrument Makers, Gilders, 
Carvers, Polishers, Picture Frame Dealers, Varnishers, Stucco Workers, 
&c. ; 40 receipts for Cement and Glue. 60 receipts for Tanners, Boot, 
Shoe and Harness Makers. 150 receipts for Dyers, Bleachers, Hatters, 
Clothiers, Ac,' For Dentists, 25 receipts} Moulders', Pattern and 
Model'Makers* Tables, Weights of Iron, Steel, Brass, Copper, Lead, 
Russia Iron, Lead Pipe, Strength of Castlron Columns, Ac, at sight. 
Estimates of Supplies for LumberCamps. Estim8.te9f or Masons, Plas- 
terers and Contractors. Diagramsf or Machinists. Ful Instructions for 
tiakin g Artificial Flowers, Fruit, 4c, for taK ing Ferrotype, T fa type, 
and other positive pictures; for Making, Bottling and preservlngaU 
kinds of Ales, Wines, Spirits, 4c, 150 receipts. For manufacturing 
Confectionery of all kinds, 120 receipts. The whole Art of Brewing ; 
Cage Birds and tkeirDiseases,Taxiderm y ; Rules for the Games of Bill- 
iards. PorjJvAC Book-keepinp, by bot hdou ble and single entry, con- 
densed and comprehensive. There is so much that! svaluablein this 
work that we can give only a faint idea of its contents. 

Agenls Wanted. In places where we have nn regular canvassers it 
canbe obtained atthe Pnokxtorea. SINGLE COPIES SENTB V MAIL, 
POSTAGE PAID, ON RECEIPT OF $2.95. Address the EMPIRE 
STATE PUBLISHING CO., 33 MURRAY ST., New York, 



HAWKINS PAT. BLOWERS: 

exeter machine works. 

sole manufacturers. 
140 Congress St. Boston. 



THE DINGEE & CONARD GO'S 

BEAUTIFUL EVER-BLOOMING 



(Strong Pot Roses, suitable for winter bloom, 

Sent safely by mail, postpaid. 5 splendid varieties, 
your choice, all labeled, for $1) 13 for $3; 19 for $3 ; 36 
for $4 ; 35 for $5. For 10 cents each additional, one 
Magnificent FremiumRose toevery dollar's worth 
ordered. Send for our NEW GUIDE TO ROSE 
CULTURE, and choose from over 300 finest sorts. 
We make Hoses a Great Specialty, and are Qie largest 
Jiose-growers in America. Relerto 100,000 customers in the 
UnitedState; .nd Canada. THE DINGEE & CONAED 
CO., Rose-Growers, West Grove. Chester Co.. Pa. 





$2500 



ayear. AgentBwantedeverywhere. Bus- 
iness st T ictly legitinmte.Particulars free 
Address J.Woeth & Co., St. Louis, Mo. 



PATENTEES AND INVENTORS MAY 

obtain Capital to a limited amount, on fair terms, to 
introduce perfect or protect approved inventions, by 
addressing W. OSTER, P. O. Box 3,074, New York city. 

FARM CRIST MILL. 

Grindingpartsare of STEEL. 
Grinds all kinds of gra in rapidly. 
Is simple, durable and cheap. 
Is adapted to all kinds of horse- 
powers. 

Send for Descriptive Circular. 

WI L. BOYER & BRO., 

Philadelphia, Pa. \ 

IT PAYS to sell our Rubber Hand Printing Stamps. 
Terms free. G. A. HAKPHB & BRO., Cleveland, O. 



MANUFACTURERS op ARTICLES SUIT- 
ABLE for export to the Cape of Good Hope (South 
Africa), desiring to open a connection with cno of the 
foremost houses in th at colony, are requested to com- 
municate with " CAP E," P. O. Box 672, New Fork. 



LATHE and PLANER FOR SALE CHEAP. 

One "Pond" Lathe, 51 in. swing, to turn 19 ft. 6 in. 
Triple Geared. One"Bement" Flaner, toplane 4 ft.x- 
i f t.xU ft. These tools are from latest patterns, are all 
complete and in first-class order, havingbe*h used but 
one year. Address P. O. Box 2348, New York. 



Wright's Automatic Cut-off Engine. 

Superior in economy, simplicity, and durability- to all 
other engines in market. Engines, Boilers and Machin- 
ery, new and second-hand. Send for circular. 

GEO. M. CLAPP.208 Broadway,.N. T. 



NOTICE TO INVENTORS. 

All who have patents to dispose of address EUROPEAN AND UNITED STATES PATENT EXCHANGE, 
P. O, Box 3801. 200 Broadway, N. Y. 



WORK FOR ALL 

In their own localities, canvassing for the Fireside 
Visitor, (enlarged) Weekly and Monthly. Largest 
Paper in the World, with Mammoth Chromos Free. 
Pig Commissions to Agents. Terms and Outfit Free. 
Address P. O. yiCRERY, Augusta, Maine. 
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MIXED CARDS, with name, 10c. and stamp. 
Agent's Outfit, 10c L. C. COE & CO., Bristol, Ct. 



$12 



a da y at home. Agents wanted. Outfit and 
terms free. TRUE & CO., Augusta, Maine. 



The 
PORTABLE STEAM ENGINE. 

WITH AUTOMATICAL CUT-OFF REGULATOR 

AMD BALANCED VALVE. 

THE BEST MOST ECONOMIC AL ENGINE MADE 

Sf/VJD fO/? C/RCt/LAR. 

TheJ.C.HOADLEYCO. LAWRENCE. MASS. 



Wood-Working Machinery, 

Such as Woodworth Planing, Tongueing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
He-Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 

W1THERBY. RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied b V R. BALL & CO.) 



$951 



Month and Expenses. CANDY & 

SALESMEN WAMTED. 
Bell to DEALERS. Samples UHULTI TILTC 

REE. Send stamp for reply. _||J W LL I ICO 
SMITH & CO. Oonftictioners.Cinciuiiiui.O. 



A_P* ^%1 _4f Jin opportunity. Every Agent 
VTUiuUn in the country should sub- 
scribe at once for the Agents' Journal. A handsomely 
bound 24 page Journal devoted to their interest. A 
knowledge of what it contains will render it indispens- 
able to you ; it is brim full of Spicy and Interesting 
reading, and is Just What Agents Need. Sample Copy 
with termssent free. Address Agents' Journal, N.Y. 



PATENTS AT 

AUCTION. 



Regular Monthly Sales the first week of each month, 
by George W. Keeler, Auctioneer, at his salesrooms, 
53 Liberty Street, N. Y. For terms, etc., address The 
New Eork Patent Exchange, Room 11, 55 Liberty Street. 



THE DRIVEN WEIL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American DriTen Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS &. BRO., 

NEW YORK. 

The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 

MACHINISTS' PATTERN LETTERS in great variety. 
VANDERBURGH, WELLS & CO., Printers' Warehouse, 
18 Dutch Street, New York, corner Fulton. (Up-stairs.) 



VINEGAR. 



How made in 10 hours, 
_ from Cider, Wine, or 

Sorghum, without using drugs. Name paper, and ad- 
dress F.I. SAGE, Springfield, Mass. 



EAGLE FOOT LATHES, 




Improvement in style. Reduction in 
prices April 20th. Small Engine Lathes, 
Slide Rests, Tools, etc. AlsoScrolland 
Circular Saw Attachments, Hand Plan- 
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 97 Liberty St., New York. 



IMPORTANT FOR ALL CORPORATIONS AND 
[ MANF'3- CONCERNS. -Buerks Watch- 
man's lime Detector, capable of accurately con- 
trolling the motion of a watchman or patrolman ut the 
different stations of his beat. Send for circular. 
J.E.BtERK,F,0, Box 'J 79, Boston, Mass 
N.B.— The suitagainstImhaeuser&Co.,of New York, 
was decided in my favor, June 10, 1874. A fine was 
assessed against them Nov. 11,1876, for selling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. 




RELIEF PLATES 

For Newspaper, Book, and Catalogue Illustrations, Engraved in hard Type-metal, by a new Photographic and 
Chemical Method, from all kinds of Prints, Pen Drawings, Original Designs, Photographs, &c.,much cheaper 
than Wood-cuts. These plates have a perfectly smooth printing surface, and the lines are as deep, as even, 
and as sharp as they could possibly be cut by hand. We guarantee that they will print satisfactorily on wet 
or dry paper, and on any press where type or wood-cuts can be so printed. Electrotypes may be made from them 
in the usual way. 

Our Plates are now used by the principal publishers arid manufacturers in every state in the Union. 
SEND STAMP FOR ILLUSTRATED CIRCULAR. Please.say where you saw this. 



»TT1| WROUGHT 
' ■ IRON 

Beams & Girders 



rpHE UNION IRON M>LLS, Pittsburgh, Pa., Manu- 
-L facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron, and especiallyin Beams usedin the construction 
ofFIRE PROOF BUILDINGS, induces ustocallthe spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; andby reference to pages 52 &54 of our Book 
of Sections—which will be sent on application to those 
contemplating the erection of fire proof buildings— THE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided,and the serious losses and in- 
terruption to business caused by fire; these and like con- 
siderations fully justify any additional first cost. It is 
believed, that were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, that inmany cases thelatterwould be adopted. 
We shall be pleasedto furnish estimates for all the Beams 
complete, for any specific structure, sothat the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 



A PTjWTQ. WANTED. 

_ri VX TJ US I O For particulars address 

WILSON SEWING MACHINE CO., 

829 Broadway, New York city, 

New Orleans, La. Chicago, 111. 

Or San Francisco, Cal. 



TO MANUFACTURERS. - TO LET IN 
Philadelphia, building 90x200 feet. Will be fitted 
up with or without steam power, to suit responsible 
tenant. Address Box 2802, Philadelphia. 

WE sell a First-Class Piano 
cheaper than any other 
house in America. Have no 
Agents, but sell DIRECT TO 
FAMILIES AT FACTORY 
PRICE, and warrant 5 years. 
Pianos sent for trial at our 
expense. Illustrated Circular 
Free, giving full particulars, and names ofover2,000 
Bankers, Merchants and Families using our Pianos 
in every State and Territory. Address, 

U. S. PIANO CO., S 10 Broadway t N.Y. 




Steel Name Stamps. 



H. Y. STtMJlL MOIlkSi, 87 Nassau St, »'. 1. 



PATENT MINERAL WOOL 

Incombustible. The best non-conductor. Cheap enough 
for lining frame houses. Send for circular. 

A. D. ELDERS, 

P. O. Box 4461. 26J£ Broadway, N. Y. 
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LARGE MIXED CARDS, with name, 13c. 
40 in case 13c. 25 styles Acquaintance Cards 10c. 
Ag'ts outfit 10c. DOWD & CO., Bristol, Conn. 



No Sawdust! 1 Plaiii! 

oO PER CENT. OF WOOD SAVED. 

The lumber, as manufactured by our recently patented 
Cutting Machines and Seasoning Presses, is fully equal, 
if not superior, to that sawed and planed We have 
in stock, or will cut to order, as desired, Walnut, Ma- 
hogany, Spanish Cedar, Whitewood, etc., of any thick- 
ness, from 1-16 to % inch, at prices that cannot be ap- 
proached outside of our establishment. It needs but 
one trial of our lumber to remove all prejudice against 
cut wood, as the boards, as manufactured by us, have all 
the merits we claim for them, being fully equal to sawed 
wood. GEO. W. READ & CO., 186 to 200 Lewis St., N.Y. 

SELDOM 
FAIL TO 
MAKE 
MONEY 

When their advertising is properly placed. 

For list of best mediums, address 

EDWIN ALDEN'S AD /Ii¥SW,° 

174 ELM STREET, CINCINNATI, O. 

fc^"* Befit rates in the best pflpers._^g 
Send for catalogue. Estimates and information free. 




BLAKE'S STONE AMD ORE BREAKER AND CRUSHER. 

For breaking hard and brittle substances to any size. Endorsed by the leading Mining, 
M aniifncturiiie, and Railroadcorporations in the United States and Foreign Countries. 
First J'reminni wherever exhibited, and hundreds of testimonials of the highest character. 
A NEW SIZE FOR PROSPECTING AND LABORATORY USE. 

Send for circulars. Address 

BLAKE CRUSHER CO., New Haven, Conn. 

Now on Exhibition at the American Institute Fair. 




WESTON DYNAMO-ELECTRIC MACHINE GO 



Machines for Electro-plating, Mectrotyping, Electric 
Light, etc., in addition to testimonials in our Catalogue 
of Jan. 1. We beg to refer to the following houses: 
Meriden Britannia Co.; Russell & Erwin M'f'g Co.; 
Reed & Barton; Hall, Elton & Co.; Hichardson, 
Boynion & Co.; Wm. H. Jackson & Co; Stanley 
Works; Rogers Cutlery Co., Chas. Rogers Bros.; 
Edward Miller Co.; Mitchell, Vance & Co ; Nor. 
walk Lock Co.; Hayden, Glue & Co.; Domestic 
Sewing machine Co ; Eberhardfaber- Jos. Dixon 
Crucible Co.: Mumpord & Hanson; Pagan & Son, 
and over 200 others. Outfits for Nickel, Silver, 
Bronze, Plating, etc. The two highest Centennial 
Awards, and the Cent ennialGold Medal of Ameri- 
can Institute. Prices from {$_.„! 5 to $500. 



C0NDIT.HAN80N &VAN WINKLE* 

Sole Agents JSTJE WJiRIClKJ: * 



AIR COMPRESSORS 

FOB ALL PURPOSES. 
A SPECIAZTT of HEAVY FJtESSVJtES. 

THE KORffALK IEON WORKS CO., 

South Norwalk, Conn. 




WIND ENGINES, 

For pumping water, grinding grain, 
irrigating and general use where econo- 
my and regular power is required. 
Adapted to all k'nds of farming and 
mechanical business. Estimates given 
and printed instructions furnished. 
Apply to S. W. KENNEDY, 516 Fair- 
ve., Phila. Agents wanted for special territory. 



Lathes, Planers, Shapers 



Drills, Bolt and Gear Cutters, Milling Machines. 
Special Machinery made to order. B. GOULI) & EBER- 
HARDT, Newark, N. J. 



EUREKA LATHES, 

$9.00 and $11.00. 

Send forcircularof Lathes, Air Pistols, Revolvers, and 
Air Rifles. 



JOHN P. 



LOVELL & SONS, 

BOSTON, MASS. 



GH?EA.T INDUCEMENTS. 

Agents wanted everywhere to sell the Sutcliffe Patent 
Engine Governor and the Judson Patent Chuck; the 
cheapest and best. Address DWIGHT ROBERTS, 
Manufacturer, 414 Bleecker St., New York. 



'STEej, 



tvHii'i-mi-i '^ 1 '"^ 



NAME STAMPS. 



W W OLIVER 



A Superior Quality of 

SCREW BOLTS, 

Lagr Screws, Tap Bolts, 

Set Screws, Bolt Ends, Turn Buckles, (fee. 

Manufactured by 

SAMUEL HALL'S SON, 

Established 1839. 229 W. 10th Street, N. Y. 



Baker Rotary Pressure Blower. 




(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBEAEAM BEOS. 

2318 Fraukford Ave. 

Philadelphia. 



Laundry Machinery and the Nonpareil Wash- 
ing Machine, manufactured by Oakley & Keating, 40 
CortlandtSt., N.Y. Specifications, Plans and Estimates 
for Laundries furnished. Correspondence invited. 



The National Petroleum Gas Co. 

Have the only process that will produce pure fixed Gas 
from petroleum. Uniform and reliable as the best Coal 
Gas, and much more brilliant, at half cost. Will furnish 
works for Cities, Towns, Manufacturing Corporations; 
also, Portable Works for Hotels and Private Dwellings, 

: of any size requirec!. Send for circular. GEO. M. 

I CLAPP. General Agentfor States of New Yorkand New 
Jersey, 206 Broadway, New York. 



$5 tO $20 ? r e e r e? a l 



Stinson & Co.. Portland, Me. 



S1200 



Salary. Salesmen wanted to sell our 

SLaple Goods to dealers. Nopeddlinjp 
Expenses paid. Permanent employ* 
meia. address S. A. GRANT & CO, 
2, 4, 6 & B Home St., Cincinnati, O, 



KNIGHT'S AMERICAN MECHANICAL DICTIONARY 

SOLD ONLY BY SUBSCRIPTION. — Experienced 
agents wanted in every State. Send for book of 
instructions describing the work, and explaining how to 
sell it. Mailed free of charge to any address. 
HUED & HOUGHTON, Publishers, 

13 Astor Place, New York. 



LIGHT CASTINGS 



to order promptly. 
„ _. ■ - Plain, Bronzed, or 

GRAY IRON UHU I II1UO Galvanized. 

We make a specialty of light work. 
LIVINGSTON & CO., Iron Founders, Pittsburgh, Pa. 

1 H. R WORTHINGTON, 239 BROADWAY, 

N. Y. Hydraulic Works, Van Brunt Street, Brooklyn, 
Manufactures Pumping Engines for Water Works, and 
refers to 100 stations where they are in daily use. Also 
all descriptions of Portable Steam Pumps, "Water Motors 
and Water Meters. See Scientific American Sup- 
plement. January 2ith, 1877. Prices largely reduced 
July 1st, 1877. 

JOHAN KOOPMAISTS & CO. , OF AMSTER- 
DAM (Netherlands), beg to inform the public in general, 
and American manufacturers in particular, that they 
have established a wholesale business for American 
articles, both for their own account and as the repre- 
sentatives of several manufacturing concerns in the 
United States. Manufacturers desirous of making their 
products known in Holland and its colonies, will find it 
to their advantage to address them with catalogues and 
price current, givingthem full information about their 
goods. Reference, J. Agostini, ,0 Beaver St, N . Y. 

OAICO WANTED ON A YEARLY SALARY 

OnltO a-I -k__ A MONTH and all expenses^ to Mllw HLI *"-- 



MEN $125 



DEALERS. Sample 
id ;!c. stamp to insure answ 
'S. FOSTER _ CO..Ci.sgi.\s_ti, 



sCIGARS 



-M-n-*-r OR WOMEN-IF YOU ARE OUT OF 

JLyXJ-jJ-ll Work, and want something to do, that 
you can make $10 per day, send your address to Agents 
Supply Co.. 261 Bowery.New York. 

Second-Hand Microscopes. 

Beck's, Crouch's, Ross', Nachet's Hartnack's, zent- 
j mayer's and other makers, from 25 to 50 per cent. 
I below the catalogue prices. 

Glass slips and thin glass covers for mounting objects, 
at reduced price. Send for the list. 

JAMES W. QUEEN & CO., OPTICIANS, 

924 Chestnut St., Philadelphia. 



I WANTED. SalwypOU pwmonth. 1 



To> few me__to aell oiirjgoods «> W t A If L T 



1 1" 111 DEALERS. TftAVK-INQ EXPBSBBi _-_W -_">«■» A _ T 

■ »■ bM p_ ID . NO PEDDLING. COHl IKAtl 

C 8. TEA IMPORTING CO., 165 W»t Fourth Street, Cisuimi-ti. Omo. 
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Inside i'age, each insertion - - - 75 cents a lis^^ 
Back Page, each insertion SI. 00 a lineV 

Engravings may h#ad advertisements at the same raM 
per line, by measurement, as the letter press, Adver* 
tisements must be received at publication office as early 
as Friday morning to appear in next issue. 



SHE 



Unemployed Engineers & Machinists 

can earn from $100 to $300 a month by selling, in their 
own neighborhood, the best Engine Governor ever 
made. Send for descriptive circular and terms. 

S, B. ALLEN, Boston, Mass. 



" Indispensable to the Library, Clergyman, 
Lawyer, Physician, Editor, Teacher, bludent, 
and all of any calling in life who desire knowl- 
edge." 

ENCYCLOPEDIA BRITANNIC! 

Ninth Edition.-American Keprint. 

This great work is beyond comparison superior in its 
elaborate and exhaustive character to all similar works. 

The contributors are the most distinguished and orig- 
inal thinkers and writers of the present and of the 
past. 

This issue is the Ninth revision in a space of over one 
hundred years since its inception, and this reprint, a 
copy inevery particular of the British Edition now in 
course of publication, is the best and cheapest work 
ever offered to the American people. 

The articles are written in a most attractive style, 
and the quantity of matter in each volume is one- 
third greater per volume than in any other Cyclopaedia 
sold at the same rates. 

The work contains thousands of Engravings on Steel 
and Wood, and is printed from entirely new type made 
expressly for it. 

It will be comprised in twenty-one Imperial octavo 
volumes, six of which are now ready, and the succeed- 
ing volumes will be issued at the rate of three a year. 

Price per vol., extra cloth binding $5.00. 

In half Turkey Morocco, extra $7.00. 

Sold only by subscription. 

A neat Pamphlet, giving specimens of pages, cuts, 
full-page illustrations, list of contributors, etc., will be 
mailedgratis to applicants. 

J. M. STODDART & CO., Publishers, 

733 Chestnut Street, Philadelphia. 
H. H. KEY, Publisher, 

Room No. 8, 120 Broadway, N. Y. 

ENGINEERS WANTED 

In all towns in Eastern, extreme Western and Southern 
States as agents to sell the best two piston rod packings 
made. Liberal terms given good men. 

FOREST CITY PACKING CO., Cleveland, Ohio. 



A NON-CHANG GABLE GAP LATHE, 



for circular and price to JAMES WATSON, 1608 South 
Front Street, Philadelphia. See Scientific American, 
April 28, 1877. 

Week in your own town. Terms and $5 outfit 
■ee. H. HALLETT & CO.. Portland Maine. 



$66?, 



Harrison's System of Grinding 



Illustrated Catalogue Now Ready. 
W STAHDA.MD I'LOUMJKO MILLS. 

Theories, Horizontal Grinders, Slow Runners, 
:ploded. Fine Hour, High Speed, and Econo- 
liDg Fully Established. 

A NEW Copy For All. 
MiBatEfc&ad Editors please address 
^jET EDWARD HARRISON, 
No.'<'Hipp> S(oward Ave. New Haven, Conn. 



cor 




& SUGAR MACHINERY 



Coffee, Malt, Corn, Cocoa, and Grain- 
Drying; Machine. Coffee-Hulling and 
Polishing; Machines, coffee- Washing 
Machine. Helix Sugar Evaporator. 

Messrs. C. ADOLPHE LOW & CO., 42 Cedar 
Street, Messrs. JV1CNOZ t& ESPRIELL.A, 52 Pine 
Street, New York, are Mr. Guardiola's Agents, and they 
will give prompt attention to all orders for any of the 
above machines. 



HARTFORD 

STEAM BOILER 
InsDection & Insurance 

COMPANY. 

W. B. FRAMLIN, V. Prat J. I ALLEN, Frest 
J. B.PIERCE, Sect. 



THE TANITE CO.. 

STROUDSBUR&, PA. 

EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 



25 



Fancy Cards, snowfiake, damask, &c, no 2 alike, 
with name, 10c. Nassau Card Co., Nassau, N. Y. 




Niagara 
Steam Pump Works. 

ESTABLISHED 1826. 

CHARLES B. HARDICK, 

No. 23 Adams Street, 

BROOKLYN, N. Y. 



Steel Castings, 

From ty to 10,000 lbs. weight, true to pattern. An invalu- 
able substitute for forgings, or for malleable iron cast- 
ings requiring great strength. Send for circular and 
price list to CHESTER STEEL CASTING COMPANY, 
EVELINA STREET, PHILADELPHIA, PA. 



F.ELAISDELL <& CO., 

Worcester, Mass., 

Manufacturers of the Blaisdell Patent Upright Drills 
and other first-class Machinists' Tools. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS, 

MANUFACTURED BY BuRLEIGhRoCkDrILL C 
SEND FOR PAMPHLET. FITCHBURG MASS. 



Stones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue . 

J. T. NOYE & SON, Buffalo, N. Y. 




trade: 



BRADFORD MILLCO. 

Successor! to Jas. Bradford it Co. 
MANUFACTURERS OF 

French Buar Millstones, 

Portable Corn & Flour Mills, 

Smut Machine*, etc. 

Also, dealers In Bolting Cloths ant 

GeneralMlll Furnishing. 

Offlce& Factory ,168 W. 2d St, 

CINCINNATI,©. 

J.R.Stewurt.PrM. W.R.Dunlap.Sw. 

C7*PitIC£-liIBTS SENT ON APPLICATION. 




BOGARDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Com and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMBS BOGAR- 
DUS, corner of White and Elm Sts., New York. 



BIG PAY 



To Agents selling my 10 new articles. 

Chromos, Watches, Jewelry, etc. Send 
for catalogue. R. Morris, Chicago, 111. 



CAVEATS, COPYRIGHTS, 
MARKS, ETC. 

Messrs. Munn & Co., in connection^with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have aad over thirty 
years' experience, and now have uneqimled facilities 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, andForeign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign Patents.— We also send,/ree of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
hundred and FIFTY millions of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents.— Persons desiring any patent 
issued from 1836 to November 26, 1867, can be supplied 

with official copies at reasonable cost, the price de- new and Improved Patterns. 

pending upon the extent of drawings and length of Send for new illustrated catalogue. 
specifications, r, .<!,„,, 1)1 .,„„„„ Ti.,.: 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
Wnited States patents, sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 

Address .—-»-. . -„ 
MTJNN & CO., 

Publishers SCIENTIFIC AMERICAN. 
37 Park Row, N. Y. 

BSANCB OFFICE— Comer of F and 1th Streets, 
Washington, D. C. 
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G.WEBSTER PECK,Manuf's Agent. 

ItO CHAMBERS ST. N .Y. 



SPAKE THE CBOTON AND SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 414 Water St., N.Y. 
who control the patent forGreen'sAmerican Driven Well 



Machinists' Tools. 



Lathes, Planers, Drill?, &c. 

NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 



FOUNDRY AND MACHINE SHOP FOR 
Sale or Rent. We offer at a bargain, our old works, 
consisting of three substantial brick buildings, sheds, 
ample water power and facilities for conducting an iron 
or wood working business. Coal, iron, hard and soft 
lumber close at band. Three railroads. Address 
SOUTH BEND IRON WORKS, South Bend, Ind. 



SCROLL SAWS, 



£atheB, Designs, Best Saw 

BladeB. Send for catalogue. 

Low prices and first quality. 

JOHN WILKINSON, Importer , 53 & 55 Lake St., Chicago. 



JPR1GHT DRILLS «ffi? 

H.BICKFORD Cwc/nncr/iQ. 



PyrODieteFS, Ovens, Hot filast Pipes, 
Boiler Flues, Super-Heated Steam, Oil Stills, &c. 
HENRY W. BULKI.1EY, Sole Manufacturer, 

149 Broadway, N. Y. 
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VEST POCKET 

GATLING GUN. 

By Far the Smallest and Most Perfect 
POCKET ARM in the World. 

Secured by U. S. and Foreign Letters Patent. 
By far the most rapid repeating arm ever manufac- 
tured Is a positive safeguard against accident, so fre- 
quent with other Fire arms. Adapted to the usual 
size cartridge, and can be carried in the vest pocket with 
perfect convenience. Sold by the trade generally. Un- 
usual inducements to responsible agents in all sections. 
Send for circulars. 

All Right Fire Arms Co., Lawrence, Mass. 



Pond's Tools, 

Engine Lathes, Planers, Drills, Ac. 

Send forCatalogue. DAVID W. POND, Successor to 
LUCIUS w. POND. Worcester, Mass. 



I B .l.l M J 1 



in FINE JET BLACK every variety of turned woodwork 
party of machinery,.ca£tin°'s,-iinware and other metal 
noik ENAMELED JETCOQDS, in wood ormetal.made to order 
OMERICAN ENBWELC0.I1WKHREK StPROWIOENCE . R. I 



4ft 



SOLI) PLATED WATCH BS. Cheapest 
in the known world. Sample Watch Free to 
'Agents. Address, A. Coultbb & Co., Chicago. 



IRWBLL RIVER BRIDGE, MANOHES- 
ter.— J. G. Linde, engineer. 2 pages of engravings. 
Supplement No. 76. PricelOcents. 



Lightest, Strongest) and Best 

BELT PULLEY 

made. Secured to the Shaft without Keys, Set Screws, 
Bolts or Pins; also, Adjustable Dead Pulleys awl Taper- 
Sleeve Couplings. Send for catalogue. Address. 

Taper-Sleeve Pulley Works, Erie, Pa. 



Established 1814. 

JOSEPH C. TODD, 

(Formerly of Todd & Rafferty), Engineer and Machin- 
ist. Flax, Hemp Jute, Rope, Oakum, and Bagging 
Machinery, Steam Engines, Boilers, etc. Also Agent for 
che cele brated and improved Rawson& Rittinger Hoist- 
ing Engine, I will furnish specifications and estimates for 
all kinds of machinery. Send for descriptive circular 
and price Address 

J. C. TODD, 

10 Barclay St., New Tork, or Paterson, N. J. 




TALE 

IRON WORKS, 

New Haven, Conn., 

Builders of the Talk Vertical 
the best and most Economical 
either for land or marine use : also 
Horizontals, with or without 
the Bider Cut-off. 
I Special Tools made to order, 
all at prices that defy competi- 
tion. Send for Circular. 



O K Fashionable Cards, no two alike, with name, 10c. 
* t» postpaid. Geo. I. Eeed & Co., Nassau, N. Y. 



FOOT LATHES ! 



Fret Saws! Send 6c. for 90 
pp. E. Brown, Lowell, Mass . 



PATENT SCROLL AND BAND SAW MACHINES A 
speciality. CORDESMAN, EGAN & CO., Cincinnati, O. 



APflfin UfCII can be made in one day with our 
UUUU ViLLL 4-foot Well Auger. Send for 
our Auger Book. U. S. AUGER CO., St Louis, Mo. 



BOULTER'S SUPERIOR MUFFLES. 

MUFFLE. ASSAYERS' AND CUPELLERS' 

i^^srsv Portable Furnaces. 

Slides, Tile, Fire Brick, and Fire 
Clay for sale. 

Factory, 1609 North St., Phila., Pa. 



INDEX PLATES FOR GEAR-CUTTING MA- 
CHINES made and drilled to order, with any requir- 
ed number of holes or cut upon the edge for screw. Spur 
and beveled gears and racks, for patterns or for use, cut 
to order ; also rosettes for jewelers' and watch-case 
makers' engine lathes . Holes drilled in straight lines of 
any required number to the inch. Special tools and care 
■used to insure accuracy. Patent Cutters for Teeth of 
Gear Wheels, which can be sharpened by grinding with- 
out changing their form, kept in stock. Cutters made on 
this plan will last many times as long as those of the 
common form, with the advantage of being always ready 
for use. Descriptive Catalogue with price lists sent per 
mail on application. BROWN & SHARPS MANUFAC- 
TURING COMPANY, Providence, R. I. 



Boult's Patent ^Reverse Motion 

Paneling, Va- 
riety Moulding 
& Dovetailing 
Machine. Cute 
Panels of any 
design or style 
of mould in the 
solid wood with 
neatness and 
dispatch. 
! Is a first-class 
Shaper, Edge, & 
Scroll Moulder. 
I> o e s general 
■Dovetailing 
with thick or 
^_ thin stuffs. Simple, Durable and 
== Efficient. B^~ Send for Pamphlet 
- and Sample of work. Improved 
Solid Steel Cutters for all kinds of 
Variety Moulders made to order, and warranted by the 

B. €. MACHINERY CO., 

Battle Creek. Mich. 




A 16 candle light for .one thousand hours at a 
cost of 30 cents. 

Wra's Petroleum Gas Worts 

is now doing this in towns, cities, mills, hotels, etc., 
where in use . The same amount of light from coal gas, 
at $3 per 1,000 ft., will cost $15.00. Send for references. 
W. C. WREN, 
Cor. Jay and Water St., Brooklyn, N. Y. 



$3 PRINTING PRESS! 

Mr w Prints cards, envelopes, etc., equal 
to any press. Larger sizes for large work. 
Do your own printing and advertising and 
save money. Excellent spare hour amuse- 
ment for old or young. Oritcanbemade 

money making business anywhere. Send 

frrMTENNIAU 3c. stamps for large catalogue to 
frmm™yil KELSEY & CO., Manufacturers, 

Meriden, Conn. 




PTT"Krf!Tn"Wfi- Drop Hammers and Dies, for work- 

£ u x* Kj J1X.H IT ing Me tals, &c. THE STILES & 

■o-d-dootio PARKER PRESS CO., Middletown, 

JritjibOXib. Conn. 



COMPRESSED AIR PNEUMATIC DIS- 

patch System used in Paris. With description and 12 
illustrative figures. Contained in scientific Ameri- 
can Supplement, No. 24. Price, 10 cents. 



H.W. JOHNS 1 PATENT. 



MATERIALS. "*** 



Liquid Paints— all shades, finest in the world- 
Fire Proof Paint, for Woodwork, &c. 
Roof Paint, for Tin Roofs, Iron Work, &c. 
Roofing, with white Fire Proof Coating. 
Roof Coating,for restoring and preserving old roofs. 
Cements, for Retorts, Furnaces, Leaky Roofs. &c. 
Steam Pipe and Boiler Coverings. 
Steam Packing, Asbestos Boards, Fire Proof 
Coatings, Sheathings and Roofing Felts, (fee. 
These articles are ready for use, and can be easily ap- 

Elied by any one. Send for Samples, Pamphlets, Price 
.ists, Ac. 

H.W. JOHNS MANUFACTURING COMPANY, 

87 maiden Lane, New York. 

(PHILADELPHIA BRANCH, 406 Arch St. 
.,„ DOVVNIE. TRAINER & CO., Boston. 
r„° I S. W. HEMPSTED & CO., Columbus, Ohio. 
JSL 1 M. M. BUCK 4 CO., St. Louis, 
sale Dy c . A. PARKER & CO., New Orleans. 
I THOMPSON & UPSON, San Francisco. 



SECOND-HAND ENGINES A ND BOILERS FOR SALE, 
Portable and Stationary. Junius Harris, Titusville, Pa. 



(JC Cards, 25 styles.lOc^.jir 20_ Chrome ^ Cards, 20c. with 

F 



name. J. B. HUSTED, Nassau, N. Y. 

OOl' POWER TENONING MACHINES FOR SALE 
By S. C. HILLS, 78 Chambers St., New York. 




The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
otherin use, renders it undoubtedly the most economical 
We are also the sole manuf acturersof the Celebrated 
Collins' Pat.Coupling, and turnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
apnlcationto JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111., and Milwaukie, Wis. 
B^* 3tocks of this shafting in store and for sale by 
PULLER, DANA & FITZ, Boston, Mass. 
»iEO. PLACE & CO., 121 Chambers St., N. Y. 



"f— * /\ TVT BlJRir DRILL CHUCKS. 
' m ~ ^ m -L^l Perfected and Price reduced. 
Manuf'dbythe HULL & BELDBN CO., Danbury, Ct. 



Fine Tools, Foot Lathes and Saws, 

Ohuck Twist Drills, Taps and Dies, Screw Plates, Stub 
Tools, Steel, Emery Wheels, Files. Send 6c. in stamps 
for new illustrated catalogue of 140 pages. 

JACKSON & TYLER, 16 German St., Baltimore, Md. 



Small Tools of all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Engines, Slide Rests, etc. Catalogues free. 
GOODNOW & WIGHTMAN. 23 Cornhill, Boston, Mass. 



OTIS' 



SAFETY HOISTING 

Machinery. 

OTIS BROS. & CO., No. 348 Broadway, New York. 



Hardened Steel Arbors. 

Durable, and ground perfectly true. Send for circular. 
POOL & CO., Machinists, Newark, N. J. 



LEFFEL WATER WHEELS, 

Witk recent improvements. 
Prices Greatly Reduced. 

7000 in successful operation 
FINE NEW PA1IPHLST FOE 1377, 
Sent free to those interested. 
James Leffel k Co., 

Springfield, O. 
109 Liberty St., N. Y. Citv 




KNOW 
THYSELF 



ordinary work on Physiology 
ever published." An Illustrated 
Pamphlet sent free. Address 
DR. W. H. PARKER, No. I 
Bulfinch Street, Boston, Mass. 



A new Medical Treatise, " The 
Science op Life, or Self-Pres- 
ervation, " a book for everybody. 
Price $1, sent by mail. Fifty 
original prescriptions, either one 
of which is worth ten times the 
price of the book. Gold Medal awarded the author. The 
Boston Herald gays: "The Science ~" '" : ' '" 
all comparison, the most extra- 



The Science of Life is, beyond 

HEAL 
THYSELF 
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SHEPARD'S CELEBRATED 

!§0 Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scroll, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrills, Twist 
Drills, Dogs, Calipers, etc. Send for 
< catalogue of outfits for amateurs or 
-artisans. 

H. L,. SHEPARD & CO., 
88, 90 & 02 Elm St., 

Cincinnati, Ohio. 



WATER SUPPLY ENGINEERING. 

By J. T. Fanning, C E. Complete Practical Treatise: 
650 pages; 135 Tables^ 180 illustrations. Price $6.00. 
D. VAN NOSTR AND Publisher, 23 Murray St., N: Y. 
*** Copies sentf ree By mail on receipt of price. 



THE " Scientific American" is printed with CHAS. 
ENEU JOHNSON & CCS INK. Tenth and Lom- 
bard Sts., PbJladelpaia, and 59 Gold St., New York. 
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